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Tra\'(‘l Iroasuix' for the iiowjel 

With superior speed, dramatically stylized interiors, two-abreast 
seating and the ultimate in engineering, the luxurious 
CoiivairJei S80 leads the way into the jet-travel era. To the 
passenger this alTords even greater saving of travel time, less 
travel fatigue, a minimum of possible en route delays, and 
complete peace of mind and comfort. These dynamic passenger 
appeals assure untold travel treasures in the new jet age! 
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Hydraulics 
on Hose Reel Drives 


Why Flight 


, now uses 


The use of Vickers hydraulics has broodened the scope of in-flight refueling applica- 
tions. The automatic sensing device and fast response of the hydraulic motor prevents 
disconnects. Commercially, the hydroulic system permits bigger payloods ond extended 
flying range. For more information, contoct the nearest office listed below. Write 

for SS-1010. 


VICKERS INCORPORATED 

BIVISION OF SF6««» «ANO C0«FOIl*TlON 
Aero Hydraulics Division • Engineering, Soles and Service Offices: 
ADMIHISTRAnVEandENQINEEIIINe CENtES | TORRANCE. CALIFORNIA • 3101 LsmlM 

A«ra Hvdmulles OfveSsA PIdrIcr Solci and Snrvfcn OIfktt • AlbnrHon, Long Island, N.Y., IB2 Wlllli Avn 

AddMonolSnrvlcnFar»»»iattMlainl Springs, Fla., 6M On Seta Drlvn 
TEIEGRAUS, VMsn WUX OsnsF. 1ElErYFE,">OV" 1U9 • CABLE VI<ls> 

OVEBSEAS REFBESEMTATIVE. thf Sps'rr Cymsenps Ca,Ue._Grnn> Wnilinnd. IrnnIFnrd. UlSds. evglnnd 

rs and Builders of Oil Hydraulic £ q u I p m e n f 
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HELICOPTER 


Sets New World Record. 

with Continental Power 
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AIRCRAFT ENGINE DIVISI 


CONTINENTAL IS ON THE 
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easily installed 

factory calibrated 

TRANS-SONICS 


SURFACE TEMPERATURE TRANSDUCERS 





tCSISTANCE CHANGE: 100 «him eve 
ACCUDACr OF CALIMATtON: ± I % 
±i% 


MAXIMUM CONTINUOUS CUIFENT: 20 milllaoipeiei imi. 
REPEATAOIUTY: ±0.2% ef langv Inlarval. 

VIOtATION: 1-ln<h deublv airplitudv, 0-22 cpsi 
259, 22-2000 cp.. 


ACCELEIATION A SHOCK: IOO9 «n cll iKiaa moia 


Trans-Sonics Cement-On Type 1375 and Weld-On Type 1376 Surface 
Temperature Transducers are platinum resistance thermometers that can be 
installed on any surface, flat or curved, metallic or non-metallic, for accurate 
temperature measurement. The protective cover of the resistive element is 
cemented or welded directly to the thermal surface to form an isotherm^ system 
which gives a transducer reading that corresponds to the true skin temperature. 

A 5 point resistance-temperature calibration certifleate at 0. V*, Vi, Vi 
and full scale temperature is supplied with each transducer. A strip of aluminum 
Thermotape* is also furnished with each unit to provide an alternate means of 
tape-on installation useful to 800F and under limited conditions to lOOOF. 

Types 1375 and 1376 are the newest members of the Trans-Sonics family 
of platinum resistance thermometers for measuring surface temperatures. All 
units are capable of delivering up to 5 volts without amplification. Write to 
Trans-Sonics, Inc., Dept. 7, Burlington, Mass, for Technical Bulletin on Surface 
Temperature Transducers. 


TRANS-SONICS 

Thedsim l/umducm 


AVIATION CALENDAR 


(Coriliiiiied from page 5) 

Fneincers. Cnbbeilcy .Viidilorimn. Stan, 
ford Univiasity. Stanford. Calif. 

May 12-14— National Conference on Aero- 
nautical Electronics, sponsored hv Insti* 
trite of Radio Engineeis. Biltmorc Hotel, 
Daston, Ohio, 

May 12-14— Institute of Tire .\cronaiitical 
Sciences' National .Midwestern Mcetins 
on Guided Missiles (Classified), Hotel 
Oiase. St. Louis. Mo. 

Mar 12-16— .Airport Operators Council llth 
Vimicil Meeting. K1 San Jnaii Intcrcon. 
Iincntal Hotel, San Juan, Puerto Rico. 

May 14-16— Spring Meeting, Society for Ex- 
pcrimcnlal Stress -Analysis. Hotel Manga. 
Cleveland. Ohio. 

May 19-22— 1 7tli .Annual National Confer- 
ence. Society of .Aeronautical Weight 
Engineers. Inc., Belmont Plaaa Hotel. 
Ncu' York, N. Y. 

Mav 19-23— .Annual Aviation Seminar and 
Meeting, National Fire Ptolection Assn., 
Palmer Ilonsc, Chicago, 111. 

May 25-31-1938 .Uiation Writers .Assn, 
Convention, the Shamrock Hilton, Hous- 
ton. Tex. 

June 2-4— National Telemetering Confer- 
ence, Lord Baltimore Hotel, Baltimore. 

June 2-4— Short Course and Conference on 
.Antomahon and Computers, Universitv of 
Texas. .Austin, Tex, 

June 4-5— West Crsa.st Maancsium Svm- 
posium, correlated program by the Society 
of .Aircraft Materials and Process Engi- 
neers and the M^ncsiiim .Assn,, Institute 
of .Aeronautical Sciences Bldg., Los An- 
geles, Calif. 

June 9-12- Matcrinls Handling Conference, 
sponsored bv .Aiiiericaii Societv of Me- 
ckinical Engineers. Public Andiforium, 
Cleveland, Ohio. 

June 16-18— Second National Convention 
on Militarv Electronics. Slieraton Park 
Hotel. Washington, D. C. 

June 23.Jnly 5— Special Summer Program on 
Random A'ibratron. an introduction to 
the vibration ptnhlem in missiles and jet 
aircraft. Mas-saclinsclts Institute of Tech- 
oology, Cambridge 39, Mass. For details 
uritc: Dr. Stephen II. Crandall, -Associate 
Profexsor of Mechanical Engineering, 

M. I.T. 

June 25-27— .Air Tran.sporlation Conference, 
sponsored hy .American Institute of Klee- 
trical Engineers, Hotel Statlcr. Buffalo. 

N. Y. For information: S. H. Hanville. 
Jack d' Ilcint?. Clcs'cland 1, Ohio. 

July 14-15— Triennial Inspection, National 
.Adsisors' Committee for .Acronaiitics, 
.Arnes .Aeronautical Laboratorv. Moffett 
Field. Calif. 

Aug. 19-22— Western Electronic Show 5r 
Conrention, Institute of Radio F.neinecrs. 
Ambassador Hotel. Los Angeles, Calif. 

Sept. 5.5—1938 Ciyogciitc Engineering Con- 
fcreiiec, Massaclinsctls Iiislitntc nf Tcch- 
nologs. Camhridge, Mass. 

Sept. 6*14— International .Aviation Shosv, 
Coliseum, New York. N. Y. 

Sept. 8-13— First Inlernattortal Congress of 
the Aeronautical Sciences, Palace Hotel. 
Madrid, Spain, 

Oct. 27— 14lh .Annual Cerrera! Meeting of 
the International -Air Transport .Assn.. 
New Delhi. India. 
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O-^efo? 17, S, Air Force Photo 


The very heavens shake with the thunder of 
some 135,000 horses as Thor streaks across 
the sky at 10 time.s the speed of sound. De- 
signed by Douglas Aircraft to deliver total 
destruction to targets as far away as 1,500 
miles, Thor represents the Air Force’s 


striking arm where ground objectives are 
concerned. For this surface-to-.surface inter- 
mediate range ballistic misfiile, with its 
inertial guidance system. RCA has developed 
and is supplying electronic units to help Thor 
declare its mission: the prevention of war. 




RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 
CAMDEN, NEW JERSEY 



TODAY’S GREATEST VALUE ' 
IN ELECTRONIC COMPUTERS! 

ROYAL PRECISION LGP-30 


Compare it, feature by feature, with the other computers in its class 


Computer Computer Computer Computer 
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Nation-wide sales and service. Trained staff 
of applications analysts. Library of sub- 
routines available, plus programs for wide 
variety of applications. 

For further information and specifications 
on Royal Precision LGP-30, call your nearby 


Royal McBee office, or write Royal McBee 
Corporation, Data Processing Division, Port 
Chester, N. Y. 


ROYAL MCBEE 






SUCMSSOK TO 



At successors to the Aircraft Products Division of Monning, 
Maxwell & Moore, Inc. Consolidated Controls con- 
tinues the business of this division ... Mr. Joseph 
Engelberger os President and Mr. Hons 
Krelsch, Vice President and Chief En- 

same key staff which hos served 
the Industry. 




CONSOLIDATED CONTDOLS COAP... BETHEL. CONN., IN61-EWOOD. CAUF. 

A SUBSIDIARY OF CONSOLIDATED DIESEL ELECTRIC CORPORATION, STAMFORD, CONNECTICUT 
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Here are the Western Gear 
central gears anil actuator. 


' radar . . . some the sir 
yourfinger nail, some 
4 feel in diameter.. 

All respond Instantly, 

I accurately regardless! 


Nike Tracking Antenna 
Control Gearing... 
by Western Gear 


The conlrol gears and actuators provided by 
Western Gear for the U-S Army tracker in- 
stallations have for year.s provided nothing 
less than 100% reliability. In the intervening 
years Western Gear's engineering skill has 
moved forward with substantial progress in 
devising systems of advanced tracking tech- 
niques which will be “Tomorrow’s Headline 
Story.’’ 


Western Gear's painstaking craftsmanship 
and technical production skill make us the 
logical source for the design and manufacture 
of missile components and complete systems 
. . . and blending of tomorrow's electronic 
marvels with the experience gained in 6V years 
of leadership in the mechanical power trans- 
mission held. 
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When Aircraft Engines 
Need Protection Most... 


Take-off — the time when throttles are firewalled — when engine heat's near 
hottest. That’s when aircraft oil must prove its dependability. An engine’s 
performance is only as reiiable as the oil that lubricates it. Tod&y, 45% of the 
oil used by major scheduled airlines in the U. S. is supplied by Sinclair. 
There is no better proof of dependability. 

SINCLAIR AIRCRAFT OILS 


air Refining Compaay, 


Sales, 600 Fifth . 


nue. New York 20. N. Y. 



0«e in a series on how business aircraft are kept in lop flight 
condition — and why these fleets, like the major airlines, prefer 

CHAMPION SPARK PLUGS 


Noted aviation authority reports on O H I O OIL'S 



Mnged Couriers gflndiistri/ 


Backbone of civil aviation’s growth 
to 100,000 aircraft — a 400 per cent 
increase in 15 years — is “strictly 
business. . -business before pleasure.” 
Of civil aviation’s private flying 
fleet alone, which is 44 times larger 
than the 1,500-plane scheduled air- 
line fleet, some 25,000 aircraft are 
“flying conference rooms,” winged 
couriers of iiidusiry. 

Business flying isbig 
business, expanding 
at a rate far out- 
stripping that of 
commercial and 
pleasure flying. 
With one factory in 
three located in a 
small town ofl com- 
mercial air routes, 
business fleets arc 
more than paying 
their way. 

I’ve found few 
Arms with business 
fleets and aviation 
departments com- 
parable in size, 
scope and efliciency 
to that of the Ohio Oil Company. 

This company — with world-wide 
operations embracing exploration 
and production, supply and trans- 
portation, refining and marketing — 
is a natural for business flying. The 


14th largest domestic crude oil pro- 
ducer among 12,000 concerns, Ohio 
Oil must integrate by fast flight a 
scattered domestic operation rang- 
ing from Texas to Canada, and a 



foreign exploration program stretch- 
ing to remote corners of the earth. 

Ohio Oil operates 23 aircraft, has 
32 full-time pilots and co-pilots, 
nine skilled mechanics, and owns 
and maintains a modem airport at 
Findlay, Ohio, equipped to handle 
all types of aircraft; runways alone 
compare with the longest in the U.S. 


Heading the company’s 48 mem- 
ber Aviation Department is an old 
friend of mine from barnstorming 
days — one Michael Murphy, dean 
of old-time stunt men, a decorated 
precision pilot and an aviation 
legend. Mike set up Ohio Oil’s 
Aviation Department in 1945, after 
an Air Force career as lieutenant 
colonel in charge of glider fleets for 
General “Hap” Arnold. 

Few U.S. corporations own and 
operate an airport with such com- 
plete hangar and shop facilities for 
maintenance, overhaul, and even 
conversion of its varied aircraft, as 
does Ohio Oil. And in every detail, 
this operation is efficiency at its best. 

“Management wants nothing but 
the very finest care given their 
planes aloft as well as on the 
ground,” Mike told me. “We’re di- 
rected to use only the very best in 
parts and equipment — thoroughly 
tested by us to meet our top stand- 
ards for maximum safe perform- 
ance in all operating extremes. 

“That’s why we’ve used Champion 
Spark Plugs, for example, for 10 
years. We’ve found them tops in 
performance and dependability.” 

Ohio Oil aircraft, too, are selected 
for specific jobs — Super Ventura, 
DC-3’s and C-47’s for long hauls 
to far-flung points not serviced by 





airlines, or for large groups wish- 
ing to hold conferences en route; 
Piper Tri-Pacers for pipeline patrol; 
Twin Beeches, a Twin Bonanza, a 
Travelair and Bonanzas for heavier 
loads and feeder service to airline 
terminals; DeHavilland Beavers and 
Cessnas for general duty. 

“With our world-wide operation, 
traveling itself could be a full-time 
occupation for many of our person- 
nel if we didn’t have our own air 
fleet,” Mike said, “Management in- 
dicates that, without a business fleet, 
we would need considerably more 
high-salaried specialists and execu- 
tives — and these are hard to come 
by. It's difficult to estimate the 
monetary value of increased pro- 
duction hours resulting from tre- 
mendously reduced travel hours.” 

A case in point; For Ohio Oil 
executives to get in one day’s work 
at the company’s Robinson, III., re- 
finery, two days are spent in round- 
trip land travel. Champion-fired 
business aircraft, however, provide 
three - hour round - trip commuter 
service, enabiing one man to com- 
press three days in one. 

“We’re not competing with the 



airlines,” Mike said. “Actually, we 
bring them to our front door. We 
shuttle our executives to commercial 
terminals when they're en route to 
destinations served by airlines.” 

Aerial pipeline patrol certainly 
pays for itself, too, Mike toid me. 
A Tri-Pacer pilot covers in one day 
550 miles of Ohio Oil’s 3,300-mile 
pipeline system. Walking inspectors 
cover but 10 miles a day. 

This daily flying at extremely low 
altitudes calls for intense pilot con- 


centration — split-second attention 
to various details of plane perform- 
ance, terrain, turbulence. The pilot 
can take no chances of engine fail- 
ure. Such rugged duty makes it 
mandatory, then, that the vital heart 
of the pipeline patrol plane be fired 
to life day after day by Champions. 

Ohio Oil maintains small airports 
in remote exploration areas of South 
America and Africa. At Ohio Oil’s 
Oasis Oil Co. of Libya, for example, 
a C-47, Beaver and Cessna carry 
supplies and personnel into regions 
previously accessible only by many 
days of camel caravan. 

Here, too. Champions assure safe 
flight over trackless wilds, where 
engine trouble far from an airport 
might mean the end , . . 

At Findlay headquarters I saw 
flight crews — all in white dress 
shirts— handling passenger baggage. 



gassing planes, doing administrative 
work, getting weather reports, map- 
ping precise routes over back coun- 
try, doing custodial work in plane 
interiors, checking and ordering re- 
placement parts, performing as all- 
around mechanics, designing their 
own executive plane interior equip- 
ment, sewing fabric and doing car- 
pentry on interior woodwork instal- 
lations — literally doing everything 
themselves— plus flying. 

“You’d have to screen thousands 
of pilots and mechanics to find any 
as qualified as ours,” Mike told me. 
“Our men must be specialists in not 
one field but several,” 

It's a real tribute to Mike's man- 
agement and experience — along 
with the performance of pilots, 
maintenance crews and aircraft 
equipment, such as Champions— for 
Ohio Oil to have been honored by 
the N.B.A.A. for a perfect safely 
record . . . 33,000,000 accident- 
free passenger miles. 

CHAMPION SPARK PUUQ CO. 

TOLEDO 1, OHIO 





IS YOUR PRODUCT 


N V RY 


EXCEPT ONE? 


Take clutches, for example — in aircraft plants throughout the 
country, modem Formsprag clutches have replaced old-fashioned 
ratchet and pawl mechanisms as well as their roller-^pe successors. 
This widespread change to Formsprag among designers is, in itself, 
proof of superiority. Consider, too, Formsprag’s other advantages: 
the patented sprag principle, which allows a Formsprag clutch to 
deliver more torque per cubic inch of displacement than any other 
power transmission unit available; ease of installation; and low 
maintenance cost. An additional feature of its modem design is sim- 
plicity, making prototype testing economical. 

Remember, too, when it's time to replace your present power trans- 
mission — don’t jusi replace — modernize with Formsprag. For com- 
plete information: send fora copy of the newest Formsprag catalog. 


If’ORJ5vISI='3R,-A.<3- COIvfCnA.N'X" 

ROAD, WA«RSN (OmOIT), MICHISAH-IN CANADA; REMOLD CHAINS CANADA LTD.- IN UNITED KINOOOM; RENOID CHAINSITD. 


HOOVER I 



CmCULATION PATTEllNS 


Qockwise circulation of air around High Pressure areas 
and counter-clockwise flow around Lows in thenorthern 
hemisphere are well known to most pilots. However, 
there are some lesser-known features of Highs and Lows 
which have become apparent with the progress made in 
upper air analysis. 

Warm Highs— Extend to levels above 10,000 ft. with 
temperatures generally warmer than Standard Atmos- 
phere. As this type of High extends farthct aloft, it 
often assumes an elliptical shape with major axis lying 
N/S to form a Ric/ge. This Ridge normaliy moves very 
slowly, blocking eastward movement of weather systems 


at lower levels, often causing prolonged periods of fair 
or rainy weacliet in adjacent areas. We.ichet in warm 
Highs is usually dry. fair and often liaxy. 

Cold lows— Extend to high levels with temperatutes 
generally colder than Standard Atmosphere. Their nor- 
mal eastward movement slows until sometimes the cen- 
ter aloft becomes stationary or even retrogrades west- 
ward. This is called a Cold Low because of concentration 
of cold temperatures near the center. V-shaped elonga- 
tion of these Lows toward the south is referred to as a 
Trougl! and marks region of wind sliift and possible 


FORECAST: Top Flight Performance with 

Mobilgas Aircraft and Mobiljet fuels! 

For piston engines: Mobilgas Aircraft helps assure availability 
of full power from takeoff to landing. 

For jet enginesi Mobiljet fuels available for wide extremes in 
flight tempetacure conditions. Free flow assured under all con- 
ditions. Excellent thermal stability. 

SOtXlNY MOBIL OIL COMPANY. INC, inJ AffilUin: MaoMoua rrrwuuu com»amv, cbnbuai bbtboibum co»r., Mobil ovsbsbiis oa to., we. 

17 







Aviation Week 

Including Space Technology 







B. F. Goodrich De-Icers could have prevented this 



trouble. Even a thin 
can interfere with the 
handling characteristics of a 
plane. And a heavy build-up like 
the one shown here can add 
hundreds of pounds of dead 
weight- But with B.F.Goodrich 
De-Icers on leading 
edges, a pilot can Ay through the 
icing conditions safely. 
When ice begins to form he 
flips a switch. Small 
inAate and deAate alter- 
nately— snap off even rapid accie- 
of ice simply, dependably. 

Pneumatic De- 
Icers, send for bulletin AD-301. 


B.F.Goodrich Plyheat could have prevented yds 





B. F. Goodrich De-Icers kt 
wings ice-free. Yet this pli 
was forced to land because 
coveted the air intake, 
plete de-icing protection < 
always include 
Plyheat around intake opening 
spinners, propeller blades, 
c. A tough, Aexible "sandwich 


B.F.Goodrich Plyheat 
smoothly over complex cu 
surfaces, gives precise 
control plus economy of powej 
For a copy of "Elecirothetma 
Products" write: 

Aviation Products, a 
of The B.F.Goodrich Compan 
Akron, Ohio. 


B.F.Goodrich aviation products 


E DITORIAL 


A Sound Space Program 


After a winter of ferment and indecision, the first 
days of spring have produced a series of actions that 
promise to put tlie military weapons development pro- 
gram in general and the space exploration program in 
particular on a sound basis for accelerated action. We 
would be less than human if we neglected the oppor- 
tunity to point witli a little pride to the fact that each 
of these recent decisions by the White House and 
Pentagon followed the courses we hammered for editori- 
olly in recent months. 

They are: 

• Presidential recommendation of the National Advi- 
sor)" Committee for Aeronautics as the nucleus of the 
new National Aeronautics and Space Agenev- to spear- 
head tlie U. S. drive to useful!)" explore space. Our 
editorial, "NACA, the Logical Space Agenev” (AW' Feb. 
3. p. 21) was widely u.scd in the congressional debate 
on this subject in both House and Senate. 

■ Army decision to switch from its arsenal concept of 
missile development in awarding a weapon system type 
deselopment contract to the Martin Co. for its new 
solid fueled Pershing ballistic missile. We assailed the 
Army arsenal development concept in a series of edi- 
torials last fall, "Missile Misinformation" (AW Sept, 9. 
p. 21). “The Missile Inclusttv Mvth" {.AW Sept. 
16, p. 21), “Who Really Develops Missiles" (AW 
Sept. 23, p. 21) and “Perspective on Missiles" (AW 
Sept. 30, p. 21), 

In these editorials, we argued that the arsenal concept 
was hopclcsslv inadequate to cope witli modem vs’capons 
development problems. We warned that the Arm)' 
was doomed to teclinical inferiority until it modernized 
its development concepts. W'c strongly suspect that the 
rude shocks experienced by top-level Army leaders when 
tlie Douglas Thor and the Redstone Arsenal Jupiter were 
evaluated side bv side last winter convinced them of 
tlie wisdom of tlie weapon S)"Stein concept and also 
stimulated \V'ernher von Braun’s bitter public denun- 
ciation of it in Los Angeles recently. 

• Presidential authorization for a lunar probe launch- 
ings by USAF and Army, Tliis announcement last 
week confirmed an exclusive As'iation Week story in 
our Jan. 20 issue, page 26, detailing the use of the 
Douglas Thor as a first stage plus Vanguard second and 
a newlv developed third stage. It is certain!)' a wise 
decision to proceed with tlie initial space exploratory 
projects that can be implemented in the immediate 
future using adaptations of existing hardware rather 
than allow the entire space program to stagnate while 
the administrative re-organizations required arc being 
thrashed out, 


It is apparent that the addition of Dr. James Killian, 
Jr., president of tlie Massachusetts Institute of Tccli- 
nology, to tlic President's staff as his scientific advisor 
has had a salutar)' effect in stirring the executive branch 
of the government into bolder and more imaginative 
action tlian was apparent during the first six jiost-Sputnik 
months. The President’s space agency proposals also 
recognized the fact, often deliberate!) overlooked b) 
the “lunatic fringe of si>ace cadets," that the explora- 
tion of space must include the problems of getting in 
and out of the earth’s atmospheric envelope safcR and 
efficiently. 

It would serve little purpose here to repeat the details 
of our strong endorsement of NACA for the space re- 
search role in the Feb- 3 editorial “NACA, the Logical 
Space Agenev.” We strongly support the President's 
space agenev proposals and urgentl)' recommend that 
the leaders of the aviation industry and the scientific 
communities associated with aeronautical development 
and its expanding technologies get beliiiid this proposal 
and give it firm and unequivocal support when the sub- 
ject is debated before tlic appropriate congressional 
committees. 

It is fortunate and a good example of the flexibilit)- 
of the legislative branch of the government that both 
House and Senate have organized special space commit- 
tees to consider the host of new problems raised by this 
endeavor. The men serving on tlicse committees have 
been well selected from a background of military and 
fiscal experience on Capitol Hill and sliould be capable 
of better consideration of space problems than any of the 
traditional legislative groups. 

Inevitably, some opposition will develop to the Presi- 
dent's space agency proposal altliough there is no indi- 
cation that it will be along strict))' political lines. Rather 
it is likely to come from individuals who had alternate 
proposals on liow to best handle the problem. 

Pcrliaps the knottiest problems to be solved by the 
new space agenc)' will not be teclinical but in working 
out a sound relationship with the military services inter- 
ested in space weapons and tlie industry tliat has tradi- 
tionallv shouldered the major development load. But 
perhaps the strongest argnnieat in giving NACA tlic 
new space job is its solid record of more than 40 years 
of liandling these complex relationships on an effective 
basis tlnoiigh the fantastic technological revolutions 
tliat brought the airplane from spruce, canvas and baling 
wire to tlie stainless steel, 2.000 mph. piloted vehicles of 
todav that ahead)- have carried man to the edge of 
outer space. 

—Robert Hotz 
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Bulova reliability helps to solve 

today's most challenging problems 


For more than 80 years, Bulova has charted 
new courses in the area of reliability. 
Milestones along the way are the electronic 
and electro-mechanical devices created by 
the Bulova capability— the uncommon blend 
of pioneering vision and precision produc- 
tion experience. 

These Bulova developments, distinguished 



by their advanced design and consistent 
high performance, help our nation’s defense 
and industry stake solid claims on the fron- 
tiers of science and space. 

The high degree of Bulova reliability pre- 
vails from concept to mass production. For 
assistance with your systems and compo- 
nents problems, write: Department G.I.S. S, 
Btdova Park, Jackson Heights, New York. 

0 m p a n y 


BULOVA RESEARCH AND DEVELOPMENT LABORATORIES, INC. 




THE PRODUCTS 
OF THE MIND 

The world we live in is in large part the product of the 
scientific thought and accomplishment of the past, trans- 
lated into engineering achievements. Whether we continue 
to go forward depends on whether the scientific curiosity, 
the imagination, the careful thought, and the logical 
analysis of the past, upon which today's technical achieve- 
ments were built, can exist and flourish in the environment 
of the new world. 

At Avco Research and Advanced Development Division, 
and at other places in the free world, an atmosphere exists 
in which the inquiring mind may live and create. We have 
the technical assistance and the facilities by which ideas 
are converted into concrete accomplishments. Many things 
have been done, and infinitely more remain to be done— 
the world of scientific thought is unlimited and promising. 
From the products of the mind will come the technical 
world of tomorrow. 

/ 

Dr. Sidney L. Simon 
Assistant Co the President 
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Washington Roundup 


BuAer Overdraws 

Navv’s Burc-.ui of Aetoiiautics, faced with the prospect 
of tnerdrawing its Kisciil 19S8 funds h\- scwral limiditd 
million dollats at present spending Icsels, is cutting 
hack on progress piiymciits to contractors and keeping 
a tight rein on expenditures in general. Primart reason 
for the funds shortage apparently was tlie bureau’s 
failure to evalnatc accurately the inrpact its demands for 
indiistrs to cut lead times would har e on expcnrUturcs. 
In some instances, the btitcaii is asking its contractors 
to accept rclatisely small progress piyments until the 
end of the fiscal rear. Sonic small contractors won't 
receive am progress payments until after July 1. Still 
otlicr firms arc being asked to defer billings until the 
beginning of ne« fiscal year. 

USAF Record Splurge 

Watch for the Air Force to blossom with a splurge of 
record breaking flights aimed at bringing all piloted flight 
records to roost under its banner. Attempt of a KC-135 
tanker to fli nonstop from ’I'okio to Madrid, getliirg a 
ina[or boost from tire high altitude jet stream, svill be 
the first effort aimed .at shattering the Navy’s II, 236 mi. 
nonstop record now on the books and set bv the Lock- 
heed P2V Truculent Turtle iit 1946. Lockheed I'-104 «ill 
attempt a world speed record boost oier the 1.207.6 m|)ii. 
mark set last fall by the McDonnell F-101 and try to 
snatch the altitude record back from the British. Recog- 
nized altitude record for aircraft is now 70,308 ft. set 
bi an English Electric Canbona powered by Bristol 
Olympus engines. 

Electronics Buying 

Deiclopnieiit of .i federal airoays nai’igation system 
will be pushed to stimulate the electronics industry. 

Legislation asked by the President and rushed through 
Congress last week authorizes Ciiil Aeronautics .Admin- 
istration to purchase up to $30 million in air navigation 
equipment, largely electronics, in the next 80 days. 
Ttiis is part of the S102 million for air nasigation 
equipment originally progr.mimcd for h’iscal 1959 which 
begins July 1. 

'I’he President and the Appropriations Committees 
frankly cx|)lained that the reason for the legislation 
authorizing cisilian agencies to push forward their 
equipment buying programs is “to stimulate business 
activits and cmplosinent," The measure uould authorize 
Airwars Modernization Board to promptly launch a S4 
million buving progtani. 

Congressional Outlook 

Here are developments to expect from Congress: 

• Procurement investigation. House Appropriations 
Committee is making an imestigation of military pro- 
cuTemeiit practices in connection svitli consideration of 
the Fiscal 1939 defense budget. 

• Airports. Senate Commerce Committee will open 
hearings April 14 on legislation to make an "emergency" 
S75 million in federal funds immediately .irailablc for 
airport constructiim. The mcasnie also would increase 
the federal allocation, starting with l•'iscal 1960. from 
the present $63 million annually to $100 million. With 
50% matching funds from local comnumitics, this would 
mean an annual desflopment program of $200 million. 


• Military Air Transport Senice. Senate Commerce Com- 
mittee nill start hearings on M.ATS competition with 
commercial air carriers Apr. 16. 

• Small Business. A Senate Small Business Subcom- 
mittee has scheduled hearings April 15-17 on defense 
purchasing policy as it affects small firms in the fieldv 
of guide-d missilw, rocketry and oiitet space exploration. 
Defense uitncsscs include William llolada''. Defense 
Department director of guided missiles; Rov W. John- 
son, director of the Advance Rcsc.trch Projects Agencs, 
and Maj. Gen. Bcniard A, Schteiscr, commander of 
USA) ”s Ballistic Missile Division. 

Killian's Secrecy 

Rep. folin Mo.ss (D.-Calif.), chairman of the House 
Gosernment Information Subcommittee, is challenging 
the reasons gisen by Dr. James Killian, the President’s 
scientific adv iser, for kec]sing tight secrecy on the names 
of the special advisors panels he establishes from time 
to time to review controversial defense projects. Dr. 
Killian explained to Moss: 

"Most of the panels arc temporarv in luiture. going 
ont of existence once Ihcy have made their report and 
recommendations. I’o identify the pvmels and their 
membership would be to disclose vvliicli problems and 
substantive arcas-some of which arc of a highly 
sensitive nature— arc of current interest to the . . , 
President." 

Ill response. Moss has asked Dr. Killian vvlicther the 
President or Killian made the decision to withhold the 
information. Moss added: "I also would like to kitovv 
vvlietlicr it is vour personal conviction, as a scientist as well 
as a govxmmcnt official, that release of inform;ition on 
the composition of advisory panels would constitute a 
threat to the public interest or national security?" 

New Local Service Interest 

Guaranteed loan and capital gains bills rccentiv passed 
bv Congress hav e sparked a new interest in local service 
carriers among aircraft and engine manufacturers. TliC 
new sources of money resulting from tlicse bills, coupled 
with an urgent need by local service airlines to replace 
live uneconomical DC-3 with more modern equipment, 
have suddcniv established the small carriers as significant 
potential customers. Meeting this week at Las Vegas. 
Ncv.. of the ,\ssn. of Local and Territorial .Airlines is 
attracting two major eneine mamifacturers and four air- 
craft companies vvlio will display their products to airline 
heads and offieials. Most carriers realize that benefits of 
the capital gains bill will be insignific.mt unless DC-3 
fleets are turned over immediately before tlic market is 
glutted with sceoiul-hand transports. 

Retirement Penalty 

Members of House Armed Services Committee arc 
considering introducing legislation that would penalize 
members of the armed senia-s educated at government 
expense who retire at an carlv age. Rep. Leslie .Arends 
(R.-Ill.), ranking minority member, declared at a heat- 
ing that the need for if "lias been emphasized by the 
retirement of cethiin officers in recent months." 

Members arc also considering a mcasutc which would 
requite academy' graduates to serve a specified period of 

—Washington staff 
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Air Force Plans Manned Orbit for 1959 


Gen. LeMay seeks funds to support ARDC program 
that would put primary emphasis on human factors. 


^VashingtOD— Siipix>tt for a crash pro- 
gram to shoot a maniiccl rtcor-ctalrle 
rapsiik-satcllitc into orbit around the 
earth is being souglit from [department 
of Defense by top Air Force planners. 

Gen. Curtis F. LcMai, Air Force 
' ice-chief of staff, favors tire project and 
is shaking the funding trees fur the 
money— 5170 million— to support the 
program, vvliich is known as Man-in- 
Space Project and targeted to achieve 
its aim before the end of 19W. No 
official go-a)iead will he issued until 
funds arc pinpointed. 

ARDC as Monitor 

USAh’s Air Research and Devcloi)- 
iiicnt Command headquarters would 
moiritor the program. Because primary 
emphasis will be upon resolution of hu- 
man factors problems involved in orbit 
and rc-entn-. the |)togram would be 
spearheaded hy Brig. Gen. Don h'lick- 
mger, director of .VRDC's I.ifc Scieitces 


Division, te.imcd vvith Maj. Gen. Victor 
R. Haugen, assistant dcpiitv ARDC 
cominandet for weapon systems. 

Difference between this project and 
the sclicdulcd North American X-15 
out-of-atmosphcrc flight is that the lat- 
ter will follow a rclativelv short npand- 
down path between faitlv close bases 
{.WV Feb. 3, p. 261. 

Pattern for Future 

'I'hc manned capvnie. on the other 
hand, would orbit the earth a number 
of times, then re-enter under conditions 
that would lead to pitterns for future 
out-of-atmosplicrc operational tech- 
niques. 

Project has been included in ARDC’s 
planning for some time now, punctu- 
ated by peaks and valleys of enthusiasm. 

Complete presentation was made late 
last month, including details of con- 
cept and operation, to Gen. I.eMav 
for his consideration. The Man-in- 


Spacc Project env isions these highlights: 

• Capsule-satellite will be put into orbit 
as dose to earth as feasible, probably at 
.1 distance of less than 200 mi. Aim 
will be to achieve an orbital path as 
close to circular as possible to avoid the 
great distances involved in elliptical 
orbits and to better control re-entry 
timing and conditions. 

• Time spent orbiting mav range as 
long as 4S hr. depending upon opera- 
tional conditions, the higher value be- 
ing the limit related to survival of the 
subject in this particular program. 

• One of the prime considerations 
viould be to determine vvhctlier man 
can pcrfonii basic functions for rela- 
tively extended time periods under op- 
erational conditions in actual out-of- 
atmosphcrc environment. Aspects of 
weightlessness and its relation to hu- 
man functions will come in for exten- 
sive analysis. 

■ Payload of instruments, including 
television camera and possibly other 
scanning systems, will be incorporated 
in the capsule to augment the human 
payload. 


President Asks Sweeping Defense Reorganization 


Wasliington— Sweeping revision of the U. S. defense nrgani- 
zation that would concentrate operational and financial con- 
trol with the Defervsc Secretarv and reduce the three services 
lo esscntisllv logistics and training agencies w'as proposed last 
week by President Fisenhovver. 

The proposals run directly counter to bi-partisan bills already 
before Congress that wviuld strengthen the roles of the Joint 
Chiefs of Staff and flic three service secTetaiies. The Eiseo- 
iiower rccominendations to Congress would reduce the author- 

command functions, and of tlic service secretaries who would 
be “relieved of direct Tes|Hmsihilitv for military o|>erations." 

Defense Secretary also would be given broad authority' and 
control over military' research and dcvclo]vmcnt activities with 
the assistance of a new Director of Defense Research and 
Engineering who w'ould replace the present ,6ssistant Secretary 
of Defense for Research and Engineering. The new director 
would “tank immediately after the service secretaries and above 
the Defense assistant seetetacies. His salary would equal that 
of the three service secretaries. 

Here is the President’s pre^ram as autljncd in his message 

• Strategic planning and basic operational direction. These 
roles should rest “not with the separate services but directlv 
with the Seccetorv of Defense and his operational advisers, 
the Joint Chiefs of Staff." 

■ Unified operational commands. “1 intend that . . . oiir 
operational forces be organired into tmly niiiflcd coiiiinands. 
. . . They will be in the Department of Defense but separate 
from the military departments.” 

e Chain of command. “1 consider this (present) chain of 
command cumbersome kccordinglv, 1 have diiceted the 


Secretary of Defense to discontimre the use of military rlcpart- 
nients as executive agents for unified commands." 

• Joint Chiefs of Staff. “I am . . . issuing instniefions that 
llicir function is to advise and assist the Secretary of Defense 
, . . and not to perform anv of tireir duties independently of 
the Sccretarv's direction." 

Uie President also asked Congrtrss to change ]>rescnt law 
In allow' each chief to delegate major portions of hb service 
responsibilities to his vice chief to allow him to make hb stalf 
job his principal diitv. 

• Service secretaries. The secretaries, relieved of direct opei- 
otiona! responsibility, "will be better able to assbt the Secre- 
lary of Defense is tiiaiiaging the vast adminbtrative, training 
and logistics functions of the Defense Department." 

• Resc'arch and development. The Defense Secretary’s con- 
trol over organization and funds should be “complete and 
niichallengeablc." Most research activities already under way 
w-ould caiitinue vv-ithin the military departments. New fprojccts 
that require “central direction” would go to the Defense 
SecTCtarv'. 

• Fiiiaircial control, .kppropriatioris should be made in “such 
ftrshion as to provide the Secrebry of Defense adequate 
arrthurity and flexrbilitv to ch'seharge his hcaw resporrstbiiities. 
1’hb need is particularly acute in respect to his powers of stra- 
tegic planning and operational direction." 

• Promotions and transfers. Before officers advance bevond 
lire Ivvoshit level, they must esiabibh their ability lo work 
objectively, “without extreme service partisanship." The 
President vvill consider nominab'ons above the twQ-star level 
"only on recommendations of the Secretary of Defense." 'I he 
Sccrefatv also should be authorized to transfer officers between 
.services, "primarily in technical fields.” 
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Wizard ReautiAated 

^^'3sIli□gto^— ,\ir Force AVizard auti-missilc wcayxm system was reactivated last 
week by a directive from Defense Dcp-aitmcnt missile czar W'illiam Holaday 
authorizing funding of four contractors piograins fur the remainder of Fiscal 1938. 

lloladav’s action released about S3 million in US.kF Fiscal 1938 funds to con- 

ptojccls under tilt Wizard program until July when Fiscal 1959 money will 
became available. 'I’hU action reversed lloladav's directive of January 16 
Jan, 27, p. 18) in w'liich he assigned sole dev'elopnieut rcspoiisibilitv for anti-missile 
wcaiKuis systenis to the Arniv for development of the Nike-Zens prngnuii by- 
Douglas Aircraft Co, and Bell Laboratories. RC.\ vv-as directed bv Holaday to 
proceed vv-ith development of advanced radar required for the anti-missile program. 
But no funds were provided for any [lait of the US.VF 33'lzard |iragtani, including 
RCA, bevond March 31 undcs Holadav’s previous order. 

Abandonment of the Wizard development irrogiam bv order of Defense Secrctury 
Neil McElfoy on Hnladay's cccominendation tmichcd oH a bitter USAF and 
congtcssioiinl row (AW March 17. p. 19) over the advisability of coiiccntcating 
on a single, rcliitivch niisophislicalcd anti-missile weapon system while the entire 
problem w'as still in an early development stage. 

Ll. Gen. Donald Pvrtt. USAF deputy chief of shrfl for dev'clopmcnt, and Lt. 
Gen- C. S. Irvine, deputy' chief of staff for matciici, strongly criticized the McElroy 
order canceling Wimrd and assigning sole development rts|ionsibillty in this field 
to tire Army's Nike-Zens program in testimony before congressional committees. 
I’hc)' contended that the entire problciii was in too early a development stage for 
anv decision on a particular svstem and urged tliat tw'o, and possibly three, lines 
of csplonitOTV devclo|)mcnt be continued for at least another year or tW'o before 
a final decision was made. ’Tliev' also criticized the Nike-Zeus system's capability 
because of its admitted inability to detect enemy decoy tactics with ballistic missiles. 

Gcii. Pnit w« severely teptiniaiidcd for his congressional testimony on Wizard 
bv Defense Secretary McF.lrov and has since confirmed long standing plans to retire 
from USAF in June after completing 30 years service. On March 3, after the 
congressional row. US.AF Secretary James Iloiiglas scut a letter to McEhoy request- 
ing that the Wizard program be cc-examined at ITcfensc Department level with 
a view' to providing funds to continue it bevond the March 31 deadline set by' 
Holaday. The answer from Holadav to this request was dated March 20, just 
eleven day s before the timd cutoff w'as sclicdulcd to become effective. 

US.AF officials have testified before Congress that approximately S72 million was 
earmarked lot the AA’izard program in Fiscol 1959. 

Congressional oilics of the Wizard cancellation based their opiiosilion on two 

■ Flitting all the anti-missile development funds into a single program at such an 
early .stage in the attack on the whole problem of defense against ballistic missiles, 
• Defense Dcpaitment using control over funds appropriated for individual military 
serv'ices to alter roles and missions. Defense Department has previously assigned 
USAF the mission of area defense and the Aimy point defense out lo a range of 
approximately 50 mi. Anti-missile defense is essentiallv an area problem with detec- 
tion requirements up to 3.000 mi. and interception requirements to ranges of 1,000 
mi. and altitudes up to 500 mi. 


• Atlas, I'itan or 'I'lioi ballistic niissik' 
jiiopulsion components might be used 
as the booster stage, although present 
plans pinpoint no particiilat rocket 
povvcrplants. Second stage would he 
another off-the-shelf rocket, and a third 
stage might requite some special modi- 
fication ot development. Liquid propel- 
lant powerplants probably would be 
selected because it is felt G-forccs could 
be coiitrolkd more precisely than with 
solid propellant rockets. 

• launching would be from Air Force's 
Missile Test Center at Cape Canaveral, 
Fla., ot from Naw’s National Pacific 
Missile Test Range at Pt. Mugu, 
Calif. 

• Piobabty two manned capsule systems 
would be required as standby' units, each 
ready to be substituted for the original 
mounted capsule if countdown were in- 
terrupted and shoot delayed apptcci- 
ablv due to last-minute difficulties, 'i bis 
approach probably would be required 
because it might not be feasible to re- 
tain the subject, scheduled for the 
flight, for a prolonged period under tlic 
scaled couditiou necessary for out-of- 
atmosphere existence. 

• Rctiorockcts would be used for slow- 
up during tlie re-entry pliasc. F’ull con- 
ttol of the dynamics and licat problems 
involved in capsule rc-entty fiavc not 
been fully solved. A wide v-aricty of 
dev ices are being studied to bring termi- 
nal v'clocitv' to a livable level including 
metal paracliutcs. 

• No research brcakthioughs, ot dras- 
ticallv new materials or insulation vs-ill 
be necessary to bring the various as- 
pects of file progr.im into readiness for 
tlic ultimate firing phase, but numerous 
refinciiieiits will be required in inany 

Capsulc is not now available in tlic 
form that would be needed, but dc- 
velopiiient of this unit with character- 
istics sufficient to ensure suniv-al of the 
enclosed obsener subject during orbit 
and re-entry is not considered a very 
difficult task. 

■ ARDC’s Ballistic Missile Division 
headed bv Maj. Geii. Bernard Scliricvct 
also would support this Man-in-Spacc 
program. BMD’s function would be to 
feed to ARDC headquarters results of 
theoretical studies and otlicr data re- 
lating to tc-cntrv' factors, including lift 
and drag evaluations specifically' related 
to the capsule. 

• Air Force candidates to ride the c.ip- 
suk will be on a volunteer basis. Indi- 
cations arc that no difficulty will be 
encountered in obtaining enough of 
these volunteers to form a pool from 
which to screen the three to six finalists 
who will be involved as the subject for 
an orbit.il shoot plus standbys. Rigid 
physical requirements and participation 
in ' specially planned training course 
would be required from all of tlic 
volunteers. 


Recruiting Is Brisk 
But Selective at IRE 

New York— Isngineer recruiting at the 
Institute of Radio Engineers conven- 
tion iicrc-cxpcctcd by' many recruiters 
to be a barometer of tilings to come— 
was brisk but far short of tlic frantic 
drives of past vear. 

Spot check of ii few of the several 
dozen firms that reserved recruiting 
suites for the IRE sliovv confiniicd 
Av/ation \\'ei:k's earlier findings (Mar. 
2-J. p. IS) that recruiters generally arc 
being verv selective; 

• Number of engineers interviewed this 
year was about the same as last year for 
coinpaiiics that recruited both years. 


• E'cw'ct on-tlie-s|K)t offers were made 
this year. 

Most companies preferred to wait, 
invite the better prospects out to their 
plant fora two-way inspection. 

• Much less window shopping than in 
previous vears- Kn|inccts who came in 
appeared to be scrioiislv looking for em- 
plovmcnt. 

• Large salary increases arc not being 
used as major inducements by reemit- 
cts. Recruiters generally were prepared 
to offer 105F over the present salary', 
perhaps up to 20% in certain special 

• Sizable percentage of engineers seek- 
ing jobs come from smaller companies 
that have been hard hit by' last year’s 
defense cutbacks. 
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Space Technology 


NACA to Spearhead U. S. Spaee Drive 


By Robert Hotz 

WashingtOD— National Ad\ isorv Com- 
mittce for Aeronautics will get the 
major role in developing a national 
space technology program unde: pro- 
posals submitted to Congress last week 
by President Eisenhower. 

'ITie President recommended creation 
of a new agency— the National Aero- 
nautics and Space Agency— to do basic 
research and dcrelopment for both inili- 

h. iry and civil applications of space tech- 
nology and to organize and operate the 
ci\'il phases of a space exploration pro- 
gram. Nucleus of the new agency would 
be the scientific staff and research facili- 
ties of the NACA. Draft legislation 
detailing the proposals was sent to 
Congress by the Budget Bureau. A 
Fiscal 1959 budget proposal to finance 
the new agenev’s initial operations was 
being prepared for Congress. 

Tire President’s space plan called for 
a reversal of the current roles of director 
and advisory committee in the NACA. 
The new agency would be headed by a 
director appointed by the President sub- 
ject to Senate confirmation. Director of 
NACA is now named by the 17-man 
adsisorv committee whose members are 
appointed by the President. Under the 
new proposal, the 17-man adr isorv com- 
mittee would still be appointed bv the 
President with nine noivgoscmment 
cis’ilian members and eight members 

cerned with aeronautics and space tech- 
nology of which “at least one member 
shottTd be appointed from the Depart- 
ment of Defense." 

Tliis committee would serve as a 
strictly advisory conimittec to the di- 
rector rather than as the policy making 
group as it docs now in NACA. fames 
Harold Doolittle, retired USAF general 
now a vice president of the Shell Oil 
Co., is currently chainnan of NACA 
and Dr, Hugh L. Drydcn is director. 
.-Mtliough no names were mentioned in 
the President's message to Congress, it 

i. s widely assumed that both Doolittle 
and Dr. Drydcn will continue in similar 
roles in the new agency. Advisory com- 
mittee membership will probablv 
change in certain categories to reflect 
more realistically the new agency’s role. 

Among the principal points regarding 
the new agency in the President’s mes- 

• National Aeronautics and Space 
Agency "should be given that authority 
which it will need to administer suc- 
cessfully the new programs under con- 
ditions that cannot now be fullv fore- 


• AU resources of the NACA “will im- 
mediately be transferred to the new 
agency" on enactment of legislation 
creating it. 

• Pay scales for scientific personnel in 
the new agenev will be c.xcnipt from 
current Civil Service regulations to 
permit hiring of the best available talent 
at rates competitise with industry. 

• Department of Defense and NACA 
ate now conducting a review- of all 
space projects to determine which ones 
should be transferred to the jurisdiction 
of the new agency. 

• Preparation of an operating plan foe 
the new agency by Department of De- 
fense and NACA to "assure support of 
the new agency by organizations, facili- 
ties and other resources of the Depart- 
ment of Defense either by cooperative 
arrangements or by transfer to the new 
agenev.” 

• Preparation by NACA of detailed 
plans “as may be required to prepare 
for the assumption by the National 
Aeronautics and Space Agency of the 
responsibilities contemplated for it. 
Those plans are to set forth the specific 
new space programs to be initiated and 
arc to describe the internal organization, 
manageincnt structure, staff facilities 
and funds which will be required.” The 
President specified that NACA is to 
discuss these plans with the National 
Science Foundation and the National 
Academy of Sciences to "determine the 
scientific objectives of our space pro- 
grams-’’ 

The President’s proposals were tlie 
results of studies by his special scientific 
advisor. Dr. James Killian, president of 
the Mass-jchusetts Institute of Tech- 
nology, and the temporary staff assem- 
bled for the task. 

Although all final plans for the new 
agency are contingent on the specific 
tvpe of legislation endorsed by Congress, 
some of the broad areas in which the 
new agonev will move are apparent. 
They include: 

• Creating an avionics capabilitv for 
research and development work that 
NACA docs not now possess. Indica- 
tions arc this will be done bv a contract 
with a civilian research organization 
rather than by building and staffing a 
new NACA facility, 

• Heavier contracting program with 
industry, research foundations and uni- 
versities. Tlicsc ciantracts will fall into 
three categories; basic research and studv 
grants, primarily with universities and 
foundations; development hardware con- 
tracts with industry, and laboratorv 
research contracts such as the require- 
ments for an avionics capability. 


• Ex|)ansion of NACA’s existing facil- 
ities to cope with the new role. For 
example, the missile test center at 
Wallops Island, Va., will iindoubtcdlv 
be greatly inaeased in capabilitv both 
for launching research vehicles and 
development of hardware for space 
exploration. NACA's Space Tcchno- 
lo^ Committee created several months 
ago alrcadv has been studving the 
requirements for a launching base for 
e.xploratorv- spaee vehicles with a view 
toward determining the possibilities of 
Ihc best location for a base of this tv-pc 
as close as possible to the equator. 
Plans for lunar and other types of 
space probes in the next 18 months 
will undoubtedly use existing facilities 
at Cape Canaveral, Fla., or at Camp 
Cooke, Calif. But a new launching site 
for space vehicles probably will be 
included in the new agenev’s ptograni. 

• Continuance of the NACA's basic 
research and development on manned 
flight vehicles, ranging from the sub- 
sonic to the hypersonic for the Air 
I-'otcc. Navy, Anny and civil aviation. 

NACA has been broadening its 
research base since carlv in 1952 to 
include a heavier role in space techno- 
logy in such areas as the X-15 manned 
space research vehicle program; the re- 
entry problem and aerodynamic heat- 
ing; new propulsion systems including 
ionic propulsion; nuclear power systems 
and high energy fuels, and structures 
problems. However, under the new 
plan proposed by the President, NACA 
will have to expand its activities heavily 
on the dcvclopmentcndof thespcctrmn 
and enter into the operational field for 
the first time with responsibilities in 
this area for exploratory vehicles in the 
civil phase of tlic space program. 

The President’s proposals for the 
National Aeronautics and Space Agency 
arc expected to meet little opposition 
in Congress. Biggest congressional 
demand has been for a specific plan of 
action with a predominantly civilian 
tinge-a requirement which the NASA 
plan meets. 

Oppwsition plans that gathered some 
momentum in the vacuum created bv 
the absence of a specific White House 
proposal arc expected to evaporate vvitli 
the appearance of this legislation. 
Backers of the Atomic Energy Com- 
mission and a cabinct-icvcl Department 
of Science to do this job are prettv well 
conceding to the NAS.\ plan. Biggest 
opposition is likely to come from seg- 
ments of the scientific community who 
hoped for a completely new agency that 
would offer mote jobs and prestige 
plums to newcomers to the field. 
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One major unresolved question is the 
relation of NASA to the Advanced 
Projects Research Agenev of the De- 
fense Department. It is unlikely that 
this iclationship will be clarified until 
the status of ARP.\ is clearly defined in 
the Defense Department reorganization 
proposals scheduled to be submitted to 
Congress by the President shortly. How- 
ever. creation of the NASA is expected 
to eliminate much of the originally 
planned need for ,\RPA and strengthen 
the traditional direct relatianship be- 
tween NACA and the three services. 

The President said that, pending en- 
actment of legislation CTcating the new 
agency, he had approved an interim 
program for satellites and Innar probe 
launching under the direction of ARP,\. 
He also said that, when the new agenev 
was created, it would review these 
projects to determine which should 
come under its jurisdiction and which 
should dontimre under the Departuvent 
of Defense. He indicated that the De- 
fense Department would continue to be 
responsible for space activities peculiar 
to or associated with militarv weapon 
sv-stems or military operations. How- 
ever, NACA in the past has provided 
3 broad research foundation for militacy 
aerial weapon systems development 
and will undoubtedly continue in this 
role in the future with perhaps heavier 
reliance on contract operutions. 



Ventral Fins Mark F8U-2 

Main external elianges on Chance Vought's F8U-2 Crusader are additions of two ventral 
fins and two airscoops inouiitcd on the tailpipe near the vertical fin for aftcrbmnei cooling. 
Powerplant of the new version is the Pratt & Whitnev J57-P.16 engine. First prototype 
(below) sHH carries the F8U-1 designation underneath slab tail. Note tihinluin secrioii 
forming the bilpipe w-hich was left unpainted. Flight sliot shows second prototype. 
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President Requests Additional 
$1.6 Billion for Fiscal ’59 Defense 

By Katherine Johnsen nicnt of US.AFs solid propellant ballis- 


Washington-Additional defense 
funds of S1.6 billion fat Fiscal 1959 

3 roved by the President last week 
. S300 million short of Defense 
Department requests. ,\ total of SI. 5 
billion was submitted to Congress by 
the President, ,^nothct SI 36 million 
will be added to the military public 
works budget. Major projects to be 
financed with supplemental funds ate: 

• Boeing B-52 Bombcr-KC-135 tanker 
program, S+00 million to S450 million. 
This is for 39 B-32s-whieh will eon- 
tinuc production through the 1960 eal- 
endat year, and 26 KC-135s. It will add 
one B-32 ning to replace a medium- 
range B-47 wing, increasing the num- 
ber of B-32 wings from 11 to 12. 
USAF’s vice chief of staff, Gen. Curtis 
E. LeMay has said that H wings is 
the minimum hcary bomber require- 
ment. Financing for 602 B-52s and 
•100 KC-i35s previously had been 
provided. 

• Anti-missile missile program, S30 mil- 
lion, This is for Army’s Nike Zeus 
and Plato programs. 

• Titan intercontinental balli.stic mis- 
sile p^ram, S30 million to 5100 mil- 
lion. This is to accelerate development 
and provide for base construction- 
either one underground base or two 
above-ground bases. Gen. LeMav had 
asked 5129 million additional to push 
work on the Titan boaster alone. 

• Minutenun multi-purpose ballistic 
missile program, approximatelv 5100 
million. This will accelerate develop- 


• Hound Dog, approximately 5100 mil- 
lion. 'ITris will provide for the first 
major produelion order to North 
American Aviation for the electronic 
counternirasiircs missile to be used by 
the B-52. Previous financing totals 
approximately 5100 million. 

■ Polaris fleet ballistic missile irrogram. 
5350 million to S-tOO million, This in- 
cludes funds for two additional nuclear- 
powered Polaris snbmatiues and the 
missiles to equip them. Three Polaris 
submarines prcviouslv have been pro- 
vided for, making a total program of 
five. Navy had urged a program of 

• Pacific Missile Test Range, Pt. Mugu. 
Calif., 536 million. 'IFis will finance 
"minimum" instrumentation of the 
east-west tracking range across the 
Pacific, including instrumentation of 
some tracking aircraft. 

• Anti-submarine warfare, 5120 million 
to 5123 million, including 54 million 
for ASW aircraft. 

Sen. Henry Jackson (D.-Wash.), 
chairman of the .Atomic Energy Mili- 
tary Applications Subcommittee, com- 
plained that "it is inconceivable that 
the administration would order less 
than one complete wing of B-52s, which 
with spares totals 32 planes, and the 
33 KC-135 tankers it would require to 
support a full wing of B-32s at the ratio 
of two tankers for each three B-52s." 

Jackson also protested that "equally 
disappointing is the half-hearted effort 
the administration is making with the 


Polaris system. . . . \Vc should pro- 
vide funds now for an immediate start 
on a minimum of 1 5 Polaris submarines 
and work as rapidly as possible tow-aid 
a goal of 100." Other deficiencies, ac- 
cording to Gen LeMav are: 

• North American X-15. Gen. LeMav 
has testified that 542.2 million more is 
needed promptly to adapt boosters to 
USAF's liigli-altiludc research vehicle. 

• Chemical bomber program. Ccn. 
LeMay has urged an additional 542 
million to expedite the program. 

W'ith the acceleration of numerous 
programs, Defense Department has 
raised its estimates of expenditures. 
Spending for Fiscal 1958 is now esti- 
mated at 539.5 billion, instead of 559 
billion; and for Fiscal 1959, at 540,3 
billion, instead of 539.8 billion, 

Tlic 51.45 billion request to Con- 
gress last week is divided; USAF. 5577 
million; Navy, 5453 million; Army, 
5246 million: and Advanced Research 
Projects Agency. 5180 million, to sup- 
port anti-missile missile, satellite and 
other programs. 

Super Bomarc Gould 
Triple Current Speed 

New York— Speeds triple those 
reached by current production ramjet 
engines of the Boeing Bomarc arc at- 
F.iinable for the Super Bomarc within 
today's state of the art, permitting it to 
attack targets well outside the earth's 
atmosphere. Rov E. Marquardt, presi- 
dent of the Marquardt -Aircraft Co., 
told the New York Socielv of Security 
.Analysts here last week. 

Improved ramjets developed in the 
program tor the 400-ini. range solid 
booster Super Bomarc have been test 
flown on Lockheed’s X-7 ramjet test 
vehicle at Mach 3.95 and at altitudes 
higher than 100,000 ft. Maximum speed 
for the current Bomarc is Mach 2-3. 

Marquardt's annual report, distrib- 
uted at the meeting, depicted the 
evolution of Marquardt’s engines for 
the Bomarc and future projects begin- 
ning with the RJ43-MA-1 tested in the 
X-7.A-1. From this evolved tlic RJ43- 
M.A-3 for the XIM-99.A Bomarc. tlic 
RJ43-MA-5 originally intended for 
Lockheed's Q-5 drone and the RJ43- 
MA-7 for test in the X-7A-3 and use in 
the XIM-99B Super Bomarc. 

Also shown as developments arc the 
RJ57 engine with no test vehicle or 
application specified and the RJ59 
engine for test in the X-7A-2 and a 
project indicated but not named. 

.Ail these engines were listed under a 
general heading of supersonic. An 
undesignated hvpersonic engine was 
listed as in existence since 1953. The 
cliart indicated both the Super Bomarc 
and the nuclear ramjet engine would 
be in existence before 1960. 


Supplemental Requests for Fiscal 1959 

for supplenienhil Fiscal 19;Q funds: 


eamumrao 

ns requests 


Original 


New 

OFFICE OF THE 




.-Advanced Research Projects 

$340,000 

$180,000 

$520,000 

Procurement of Equipment 




NAVY 




Aircraft and Facilities 

840.548 


844.008 

AIR FORCE 




Aiieraft and MissOe Procurement. . . 

5,888,800 

518.400 

6.407,200 

Research and Dcvelopinent 

719,000 

9,000 

728.000 
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Marquardt. which is just completing 
a research facilitv at Van Nuvs. Calif., 
for testing small engines and compo- 
nents at speeds up to Mach 12. also 
visualizes u.se of ramjets in space. 

Ramjets nright be used to boost 
rockets to Iiigli altitudes for launching 
for establishment of space stations, at a 
great saving in takeoff weight. Mar- 
quardt said, adding: "such stations, in 
turn. I believe, vvitl eventually be used 
as launching platforms for true inta- 
planctary vehicles— powered 1 am sure, 
by other Marquardt engines we are 
already studying." 

The company, with its own funds, 
also has been studying the recombina- 
tion ramjet (see p. 65). 

Ramjets have capability for very high 
altitudes if speeds arc high enough. 
Marquardt believes. At 6,000 mpli.. he 
said, compression ratio of a ramjet is 
on the order of 1,000 to 1. Thus a 
ramjet could operate at these speeds as 
cfficicntiv as at sea level in an atmos- 

E hcre one thousandth as dense as sea 
■vc). 

Marquardt has contracts for or is in- 
terested in several ncarcr-fcrm projects, 
including: 

• Nuclear ramjet. Marquardt's new 
Astro Division is associated with the 
University of California Radiation lab- 
oratorv and North American’s Atomics 
International in Project Phito to develop 
this engine. Marquardt said that this 
project now is a relativelv small com- 
piny effort. 

• Manned ramjet bomber. Marquardt 
said current thinking on this vcliicle is 
in the Mach 4-6 speed range. Such a 
project (AW hfarch 31, p. 18) could 
eventually lead to commercial ramjet 
transports, Marquardt said. In this con- 
nection he disclosed his interest in the 
French Leduc type of pi^y back 
launching system as an efficient and 
economical method for bringing ram- 
jets to operating speeds. Marquardt said 
Leduc’s setbacks on obtaining support 
from the French government had pre- 
vented progress on an agreement. 

• High energy fuels. Boron fitels look 
particularly attractive in ramjets, Mar- 
quardt said, because the problem of de- 
posits on moving engine parts met in 
turbojets is absent. Oliii Mathieson 
Chemical Corp., assrveiated with Mar- 
quardt in the Omar combination, re- 
ports its boron fuel program is in its 
infancy, but expects significant develop- 
ments by the end of rfic ye-at. 

Sales of 539.865.000 and earnings of 
51.62 a share on profits of 5903,000 for 
1957 were reported by Marquardt. Pro- 
gressive improvements in earnings 
throirgh 1961 were forecast as the com- 
panv switches over to fixed price con- 
tracts this vear. these sales will not ap- 
pear in company earnings until next 
vear. however. Cost-plus contracts now 
make up 95% of the company’s sales. 
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HELICOPTER bojt hull ha-; passed vsatcrptoofiDg tests. 

S-62 Nears Completion; 
Second Hull Under Way 

Production of S.62 helicopter with firing boat hull, 
is proceeding rapidly at Sikorsky .\ircraft Dlsision of 
United .Mrcraft Cotp„ and the May schedule for first 
Right is expected to be met easily. Aircraft is powered 
bv General Electric T?8 gas turbine engine and nses 
|»tts from Sikorsky S-55 (AW Dec. 30, p. 25). Sea- 
going hull ntilizes Fiberglas fairings at rear and bottom 

glas hull for future model. Electrical equipment and 
flight control linkage is located In special compartments 
on main cabin's lorward bulkhead, for easy access and 
maintenance. Major production change from original 
diaw'ings was repositioning tail stabilizer to top of sec- 
tion, from previous position on tail section near fuselage 
lop. Aircraft, designed for commercial use, will have 
full power avuilabic up to 17,000 ft. 
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Moon Shot Vehicles Near Assembly 

carbon copies of 


M’ashington— First test vcliicles for 
the Air Force Ballistic Missile Division 
moon shot program aiithorized by titc 
.Advanced Research Projects Agency arc 
nearing tlie assembly stage. 

Eartv' firings arc planned for the 
Douglas llior first stage and for the 
second stage vvliich uses an Aerojet- 
General second-stage engine from tlie 
A'angnatd. The moon probe vcliiclc'.s 
third sbige which still must be devel- 
oped will be used later when the com- 
plete rocket is tested. 

The moon probe brings to a mini- 
mum of eight tlie number of major proj- 
ects in progress or just licginning at 
BMD. Tlicsc are Atlas, Titan. Tliot. gathered 
\\'S-117L Pied Piper, Minuteniiii - 
oiit-of-tlie-atmospliere esiplosion 
I hot nucleai warhead for Operation 
Hardtack, moon jirobes and the propul- 
sion part of tlic man-in-sp;icc project 
designed to return a 


liaviiig its gear, flaps and wliecis ex- 
tended, as well as the leading edge slats. 
No external stores were carried. Grass 
weight at launch was about 33,000 lb. 

rfa ,vllk Mlilio 


1939 (sec page 26). 

Exact management implications of 
the Administration's moon shot jiro- 
grams. ARPA's first move to bypass the 
Pentagon and cut ted tajif, were not 
compfetdy clear last week. 

,\RP.\ used its authority to deal 
directly with Ait I'orce and .Army de- 
velopment agencies and assigned them 
the task of implementing the moon 
probes (.AW Match 31. p. 17), The 
move dreumvented the sen-icc secre- 
taries. militarv staffs and research and 
development commands to achieve 
what ARPA officials term "close man- 
agement.'' 

Onlv the initial step of this close 
management has been announced. 
USAF's Ballistic Missile Division and 
the Armv Ballistic Missile Agency will 
submit their moon probe proposals to 
ARPA as directed- ARPA will then re- 
vise and modifv them as considered nec- 
essary. Othenvisc, the degree of free- 
dom to be granted the commanders of 
BMD and ABMA is uncertain. 

While this inctliod of administering 
a development program sets a precedent 
in the Pent-agon, it is not the only 
method ARPA is considering or has the 
authority to employ . A spokesman listed 
three methods ARPA could use; 

• Award a contract directly to a private 
firm and then assign the administration 
of the contract to one of the services. 

• Anthorizc a development command 
of one of the services to proceed vv ith a 
specified project as was done with the 
moon probe projects. 

• Assign work through the service sec- 
ictarics, as was done with the anti- 
mis.sile missile program, ARPA's other 

fn* the direct line of command from 
ARPA to the service development 
agencies on the moon probe project. 


certain that ARP.A development work 

projects already in progress at BMD and 
■ABAI.A. coordination is maintained 
with William Iloladay, Defense Depart- 
ment director of guided missiles. 

Actual tasks that have lx;en assigned 
ate three moon probes for BMD; one 
and possibly hvo probes for the Armv. 
The .Army also w ill laimcli two or three 
additional e-arth satellites. 

llic probes are intended to explore 
space near the moon and send Mck 
infonnation on the moon's surface 
"mcclianiciil ground 
ig device’’ that will be developed 
of by the Naval Ordnance Test Station, 
at Inyokern. Calif. Under present plans, 
the picture the scanning device w ill re- 
turn to c-artli will be cruder than a regu- 
l;n T\' picture. Simplicity of equijs- 
ment is dictated by size of probe vehicle. 


F-IOOD With Pilot 
Makes Zero-Launch 

Los Angeles— Using a solid propellant 
rocket booster, a North American Avia- 
tion I'-IOOD rccentlv made a successful 
zeto-launch at Fdwatds AFB. Launch 
was of a piloted airaaft, with North 
American engineering test pilot A. W. 
Blackburn at the coiittols. 

Diuncli was effected with the airplane 


, which closelv 

approximated the F-IOOD in size, area, 
mass distribution and center of gravitv 
showed that launch at one degree loo 
steep an angle resulted in duminv per- 
forming a loop. 

Tlie aircraft takes off with full engine 
power and afterburner, operating to- 
gether with a booster bottle to suppiv a 
thrust vector which not onlv acliicu’s 
sufficient speed but also altitude at 
steady rate. 

Si>ectatots at the Edwards launching 
included a group of N.A'I'C) officers. A 
significant use of zero lauiiclies would 
be III Fnropeau areas where a number 
of tactical air units arc dcplovcd. 

Adding to the tactical significance of 
the zero launch system, is the fact that 
F-IOOD aircraft alreadv in field opera- 
tional service with .Air Force units an- 
stressed for this maneuver, need no 
basic structural modification to assume 
zero launch capibilitics. 

M'hile the F-IOOD is the onlv current 
Century-series airplane that has under- 
gone a zcro-lcngth-launch |)ragrani. 
there is a possibility that aircr.ift such 
as Lockheed's F-IO-I.A mav undergo 
similar development. 

l''-10-l-A is considerably lighter than 
the F-IOOD, would require no major 
structural redesign to assume zero 


Army Drone Constructed of Plastic 
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General Dynamics 
Sales at 81,500,000,000 

New York— General Dynamics Corp. 
net sales in 1957 reached a record high 
and passed the billion dollar mark for 
the second consccuKsc vear. 

Net sales totaled ' S1.562, 558, 900 
compared with $1,082,861,559 in 1956- 
Net earnings, also a record, were 
554,278,765 compared with $35,687,- 
692 in 1956 or $5-80 a share compared 
with $4-01 a year earlier. 

The corporation includes the Con- 
vair and Canadair disisions as well as 
non-as'iation segments. Other financial 

• Fairchild Engine and Airplane Corp, 
Earnings declined sharply in 1957 
largch because of the charging off of 
$8,710,557 of current earnings to ex- 
penses of the F-27 turboprop transport 
program- Earnings were $503,531 on 
Sides of $158,621,612 or 17 cents a 
share, compared «5th earnings of 
$1,951,585 on sales of $155,076,754. 
equal to 65 cents a share for 1956. 

Had it not been for the F-27 invest- 
ment, profits would have tanked with 
the best years in the company's history, 
the report said- This same program will 
produce a sizable loss for the first part of 
1958. the report said, but the test of 
the rear shou"ld show a profit. The first 
K-2'7 is scheduled to flv this month. 

• Lear, Inc. Sales of $65,692,576 in 
1957 topped the 1956 total of $63.- 
900,000, a picrious record for the com- 
[uny. Net income declined because of 
government stretchouts and cutbacks 
from $1,506,018 or 65 cents a share in 

1956 to $858,921 or 36 cents a share. 

• Curtiss-Wright Corp. Dirersifieation 
into commercial fields helped hold sales 
and earnings at high Icsels. Sales in 

1957 totaled $598,621,622, with earn- 
ings of $50,075,582. The 1956 totals 
were $571,065,793 for sales and $53.- 
153,518 for earnings. 

• Ryan Aeronautical Co. First quarta 

1958 earnings showed a 72% increase 
over the same period last ycar-$510.l56 
compared «itll $296,656. Sales for the 
same period totaled $13,053,959 com- 
pared with $12,220,315 for the period 
ii year ago, indicating an imptotement 
in the ratio of profit to sales. 

Army Developing 
Long-Range Drones 

Washington— Army is developing 
both short and long-range reconnais- 
sance drones equipped with radar, in- 
frared, television and/or cameras for 
combat surseillance, Lt- Gen. Arthur 
G, Tnideau. new chief of Army re- 
search and development told the Armed 
Forces Communications and Electron- 
ics Assn, last week. 


Lycoming Engine Built 
For Business Planes 

Latest ]>onerplant in the Lycoming 
engine line is sis-cvlindet direct drive en- 
gine developing 250 hp. Intended for 
business aiiciaft appUcation, the first air- 
craft to be powetrf by the new engine 
will be an improved version of the Piper 


Engine, designated Model O.550-AIA 
weighs 396 lb., giving it a hp,/lb. ratio 
of .63 to 1. Fuel is minimum 91/96 



volt Dcleo-Remy starter, generator, volt- 
age regulator. Marvel-Scheblcr MA55 
carburetor and Bcudis S6LN20 (right) 
and S6LN2I (left) magnetos. Propeller 

pump drive, and hydraulic pump drives 

as 12-voIt 33 and 30 ampere generators, 
and 25-volt starter and generator. Engine 
has CAA certificate No- 295. 


Gen. Trudeau, a civil engineer and 
graduate of West Point, takes over the 
post fotmetlv held bv Lt, Gen. fames 
Gavin, whose resignation became effec- 
tive last week. 

Atmv will need 11 navigation aids 
and other methods for controlline the 
"thousands of .Atmv aircraft which vve 
will use." Gen. Trudeau told the 
AFCEA. In the field of reconnaissance. 
Gen. Trudeau s.iid the Armv "cannot 
properly cmplov weapons with ranges 
of mmdtcds of miles without a com- 
mensurate increase in out target acqui- 
sition capabilitv . . . one of the greatest 
challenges we face today." 

Tlic new chief of research and devel- 
opment also called for increased use of 
computers and automatic data process- 
ing in logistics and administration, in 
ait defense and counter-missile systems. 
Army also needs better training simu- 
lators for its aircraft and missiles, he 

Atlantic City Chosen 
As AMB Test Center 

Washington— Atlantic City, N. f.. 
Naval .Air Station has been selected by 
the .Ainvays Modernization Board as 
site fot its new National Aviation 
Facilities Experimental Center that will 
be used to evaluate new traffic control 
systems and techniques- 

Ocaipancv and operation of the new 
center could begin as early as July of 
this vear if negotiations arc speedily 
concluded with Atlantic City officials 
for use of the required land, according 
to .AMB Chairman Elwood Quesada. 

Selection of Atlantic City from the 
nearly 1,800 possible sites considered 


was based on a number of factors, in- 
cluding; 

• Both free airspace to the cast and 
relatively dense civil-militarv traffic to 
the west will enable facility to conduct 
experimentation tests over the ocean, 
vet evaluate svstems and techniques 
later under operational conditions, 

■ Established facilities and plant, 
which will be vaaited by Navy, mini- 
mize the new investnvent requited and 
will enable .AMB to put new facility 
into operation quickly. 

• Variety of weather conditions, includ- 
ing a number of overcast days, provides 
the tvpe of environment needed for 
■AMBtests. 

• Proximity to first SAGE air defense 
system installation will simplify inte- 
gration of new traffic control system 
developments with S.AGE system. 

• Availabilitv of carrier-based aircraft 
operations lor participation in AMB 
system tests. 

Atlantic Citv site vvill continue to be 
used for commercial airline operations, 
Quesada says. Facility is expected to 
employ approximately 225 technical 
and professional AMB personnel during 
Fiscal 1959 and will have a $12 million 
budget for its first year's operations. 

News Digest 


Vertol Aircraft Corp. tolled out it» 
Model 107 tandem rotor helicopter de- 
veloped with compinv funds and began 
ground tests at railadelphia Interna- 
tiona! -Airport. Helicopter, powered by 
two Lycoming T53 turbine engines, will 
fly this month (AW Feb. 17. p. 23). 

Argentine Airlines is buying Comet 
IVs to replace DC-7s on its routes be- 
tween Argentina, London and New 
York. Manufacturer de Havilland last 
week had not confirmed final settlement 
of the contract, but it is understood 
at least six of the four-engined jets are 
involved in a $20 million order. Deliv- 
ery is expected this year. 

Republic Aviation Corp. employes 
last week called a strike for midnight 
AVednesdav but returned to work next 
morning without setting up picket 
lines at Farmingdale. N. Y.. on orders 
of International Assn, of Machinists 
negotiators. Union and management 
last week were huddled in last ditch 
sessions in attempt to avert the walkout. 
Major issue is wages. Union wants in- 
creases from 26 to 28 cents an hour; 
company offer is 10 to 12 cents. Union 
said 3,000 members voted to strike, 
900 dissented. 

Chrysler Corp. has received a $25.- 
767.293 Army contract for Jupiter spare- 
parts and components for training. 
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lllOUNCES 

... a new electro-mechanical actuator 
to drive airborne cargo bln 
conveyor systems 


EEMCO electro-mechanical rotary actuator Type D-961 has been developett for 
use on airplanes to drive their baggage bin conveyor systems. Operated either 
electrically or manually, the actuator moves the bins forward or aft, and holds 
the bins In any desired place. 

This new EEMCO rotary actuator consists of an Intermittent duty 200 volt, 
3-phase, 400 cycle AC motor and gear box. It is electrically reversible and 
includes an AC operated brake, thermal overload protection, manual drive Input 
shaft, and reverse torque lock mechanisms. 

The unit Is designed for normal operating load of 810 In. lbs. torque at 16 rpm, 
1.4 amps, and meets all pertinent military specifications. The maximum static 
load without permanent deformation is 5100 in. lbs. 

EEMCO specializes in the design and production of precision built actuators 
and motors. The majority of tiie latest and fastest aircraft and missiles carry one 
or more EEMCO systems. Prime contractors of civil and military aircraft rely on 
EEMCO’s years of experience in the exclusive design and production of motors, 
linear and rotary actuators. 


SPECIFICATIOHS FOR TYPE 0-98f 


QualifiCitiBD: 

Type D-961 has been designed and 
qualified to meet applicable 
military and aircraft manufacturers’ 
specifications. 


EMC^EIECTRICAL ENOrNEERlNG & MANUFACTURING CORP. 

DESIGNERS AND PRODUCERS Of MOTORS, LINEAR AND ROTARY ACTUATORS... EXCIUSIVEIY! 





among scientific, military. 


government and industry men . . • 

Aviation Week is fust 


In the rapid-paced, dynamic field of space technology, 
missiles have captured the imagination and attention of the 
world- And because Aviation Week editors were on the scene 
when the first missiles were developed, they know what 
efforts in research, development and engineering work lie 
behind the missiles now on the way up. This perspective, this 
ability to correlate, this awareness of a great industry 
behind the biggest headlines and smallest component 
account for Aviation Week's accurate reporting of current 
events and deep insight into the future. 

Aviation Week has been a part of the big events in space 
technology— Aviation Week editorial firsts include such 
memorable missile articles as: The Anti-Missile-Missile 
(4/9/56 issue). How U. S. Taps Soviet Military 5ecre/s 
(10/21/57 issue), the two authoritative series on missile 
guidance— /nerto/ Systems (January 2, 9, 16 & 23) and 
Infrared (March 4, 11 & 18 issues)— and annual 
coverage of the International Astronautical Federation 
since its founding in 1950. Aviation Week features have 
shaped both technical thinking and defense policy. 

Aviation Week gets there first ... to the events, the people 
who make the events happen, to the interpretation behind 
the events. And its weekly format means that technical 
information arrives fresh, in time to be meaningful. 





This kind of on-the-spot coverage has paid off in world-wide 
and industry-deep audiences . . . has made Aviation Week the 
most quoted publication covering missile progress— 
and all phases of the aviation industry. During 
1957 alone, more than 368,(X)0 AW reprints were bought 
by U- S. and foreign manufacturers, military and 
government agencies, universities and scientific institutions. 

First in Space Technology, Technical Coverage, Editorial 
(Duality and Impact, Aviation Week is number one among 
Aviation Technical and Management Publications in 
Circulation, World-Wide Distribution and Advertising Linage. 


A McGRAW-HILL PUBUCATION, 

330 WEST 42nd STREET, NEW YORK 36, N, Y, 
# ® 



AIR TRANSPORT 


Financial Crisis Hits All- Cargo Airlines 


Business recession, regulatory policies blamed; 
CAB gets first all-cargo airline subsidy request. 


B\ Glenn Garrison 

New York— Critical point in the 
touch-aiid-go financial history' of domes- 
tic iill-cargo airlines appears to have 
been reached after nine rears of the air 
freight experiment. 

Within the past hro months, two of 
the four domestic all-rargo certificate 
holders hare formally told Civil Aero- 
nautics Board tlicv cannot catr\' on un- 
der present conditions. The first request 
for all-cargo airline subsidy has been 
presented to CAB and at least one mote 
is almo.st sure to follow. 

Business recession, hardcr-to-get tiiili- 
lary contract work. CAB regulatory 
policies, and competition from com- 
bination carriers are high on the list of 
reasons given b\- the all-cargo lines for 
their present prcdic-ament. 

Slick Airsvays in l-’cbriiary applied for 
.1 one-year suspension of sers ice to all 
points served on its certificate, and in- 
dications arc that the airline will go out 
of business unless conditions change. It 
plans to ask for subsidv within the next 
fc«' weeks. Riddle Airlines last month 
asked for subsidy mail pay to enable it 
to sursive the economic rcccssian. 

h'lying Tiger Line, though still mak- 
ing money on its overall operations, is 
seriously considering asking for subsidy 
to bolster its common carriage business. 
Hie fourth all-cargo domestic airline, 
AAXICO, is rclatiscly new in the ccri 
tifieated business and has been proceed- 
ing with caution in this phase. 

Es'cr since Slick and Fir ing Tiger got 
the first all-cargo ecrtificafcs in ld-19 on 
a temporary, experimental basis, com- 
mon carriage business of the all-cargo 
lines has ner er paid its own way. All the 
cargo airlines, banking on the future of 
air freight, have in effect subsidized this 
business with otliCT activities. But 
though lohinres hare groun tremend- 
ously, results are disappointing. 

Here is the critical situation as seen 
hv each of these all-cargo lines; 

Flying Tiger, lustiest of tlic fhtcc still 
flying common carriage freiglit. liasn’t 
"got its back to the wall," .according 
to President Robert Prescott. But if 
the business decline continues and 
other sources of revenue slacken off. 
"we’ll be in trouble," he said. Regard- 
ing other sources, the bidding for Stili- 
tary Air Transport Scrrice business is 
becoming stiffa as mote aircraft arc 
available from various types of airlines. 


Prescott said if carriers could "prv 
MATS loose" from 20% of its cargo 
traffic the problem uould be sohed. 
Some restrictions should be set on the 
manner of contracting military work, 
honc'cr, as some operators make 
money-losing low bids to keep equip- 
ment opctutivc, he added. 

Flying Tiger uill determine within a 
neck or so whether or not to ask for 
subsidy. If the airline docs, it can ex- 
^ct Anierie.m .Airlines and other com- 

with all their wrath." Prescott said. But 
rising Tiger ssould expose itself to 
attack rather than let its common car- 
riage business go doss n the drain. Tliis 
solid and substantia! area is svherc the 
airline wants to build its future, and 
contract business is not interesting for 
the long run. l\’hile fanuary and Feb- 
niaty scheduled solumc was best in 
the company's history, incrcasiiig costs 
plus the need for new equipment have 
made the freight operation increasingly 
critical. 

Cargo operations of the domestic 
trunklines have helped develop the air 
freight business, but they have an ad- 
vantage over the all-cargo lines, Mying 
Tiger believes. On many of their routes, 
there is no eompetitiini and they can 
make about 22 cents a ton-mile against 
.about IS cents for the airfreighter, ac- 
cording to Firing Tiger. Alternatives 
for Flying Tiger now arc: keep plugging 
and try to get over the hump W present 
means: turn to the governtnent for help; 
or ‘‘find some magic way to get the right 
airplane." 

This airplane exists today— Prescott 
favors the Douglas DC-7D turboprop 
proposal-but money must be found to 
buy it. New equipment like this is ab- 
solutely necessary for surviv-al in the 
competitive airfreight business, he says. 

I•'lying Tiger la.st year made a S192.- 
246 net profit before taxes on all its 
operations. Common carrier business 
grossed S9. 450. 018 and showed a net 
operating loss of S1.614.750. Revenues 
from other operations such as mililarv 
contracts and North .Atlantic passenger 
charters totaled S22.570.024, with a 
profit of 52,006,976. 

Slick plans to apply for subsidv 
within the next few weeks, and observ- 
ers believe the outcome of this request 
may determine whether the airline re- 
suincs services or not. Nieanvvhilc. the 
ntrrier is making various moves which 


would enable it to get out of business 
fast if nectssarv-. It lias eight DC-4s 
which it wants to sell, and plans to sell 
five DC-6s coming off the line this vear. 
Tlicsc planes may be sold before deliverv 
to Slick, probably to foreign airlines. 

live DC-6s now ate living MATS 
contracts, but volume of business 
doesn't appear heaw enough to keep 
llicm all busv'. One of the DC-6s is 
going to Alaska .Airlines on long-term 
tease this month, and the otlscrs ate 
up for lease or sale. Other parts and 
equipment ate up for sale, and Slick’s 
licadquartcrs building in Dallas is up 
for sale or lease. Despite all tlic.se 
nuivcs, the airline says there is still a 
chance that .lirpkincs will bo bought or 
leased to resume service next vear. De- 
cision will lie made at the end of this 
year and will depend on general business 
conditions and what action CAB takes 
on subsidy and other issues. 

Slick’s immediate financial aisis 
leading to suspension was caused bv 
slumps in M.ATS and engine overhaul 
business. In Jaiuiatv and Fcbniatv of 
1957. the airline grossed 51,195,000 
from MA'I'S work and S506.000 from 
engine overhaul. In the same month.s 
of this year, it grossed S516.000 from 
MATS and S102.000 from overhaul. 

l''al!off of this business was attributed 
(0 genera! cutbacks in inilitan spending 
last vear. W'hat MATS work was 
available was hurt bv a bid war vvliieh 
resulted in some below-cost contracts, 
as Prescott |iointcd out. 

Slick told the Board that it had 
"exercised little of its promotional re- 
sponsibility in connection with tlic dc- 
vthipment of ali-freight carriers as 
sucli. . . - The original ccrtificute pro- 
ceeding consumed over tlircc years of 
procedural maneuvering and, when is- 
sued. the certificate was limited in 

scope, it did not include air express 

'I'he renewal proceeding requited a sec- 
ond lengthy licating and resulted in iin- 
otlicr tem|>oriiry certificate." 

T'lie airline says one problem lias 
been that the tariff striietiite has never 
been allowed to follow the curve of 
rising costs. Despite increases in 1949. 
1955 and 1956, CAB-set rate mini- 
nnims haven’t provided tariffs high 
enough to cover rising costs. Anotlicr 
factor is C AB restriction again.st catrx'- 
ing traffic behva'ii points within gen- 
eral regions served. 

Despite an intensive cost reduction 
program last year, Slick says, drying up 
of outside business left no money to 
support the common carriage opera- 
tion. .And, with the business recession, 
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tlic common carriage volume also w-as 
down— fall auto industry freiglit and 
pre-Christmas soft goods business, for 
example. 

Slick reported a loss of S3,l 14,000 m 
common carrier operations for the year 

ended June 50, 1957. compared witli a 
total system loss for the same period of 
S2.021.000. From the 1957 date to 
I'eb. 1. 1958. Slick lost more than 
SI, 200, 000 for all operations, it fold 
CAB. 

Riddle does not believe, it told CAB. 
that the Civil .Aeronautics .Act intends 
that ’’the Board stand by in witness of 
the quiet expiration of the all-cargo in- 
dustn-, carrier by canicr. . . The 
airline said subsidy to ride out the pres- 
ent storm was a matter of survival 
(AW Mar. 31, p. 32). 

But while seeking aid. Riddle plans 
to help itself and is not turning over 
its problems to the Board "in a gesture 
of helpless desperation." Recent nicui- 
ures of self-help. Riddle’s application 
said, include election of new President 
George L. Giles (in February, with 
former President John Paul Riddle 
becoming chaimian of tlie board); 
cost-cutting moves including 16.1% re- 
duction in employes and temporary 
suspension of service to five cities: modi- 
fication of C-46 airaaft to improve effi- 
cienev; development of new revenue 
sources and traffic. 

Giles told Aviaiion Week that the 
program under his management in- 
cluded a general tightening up of the 
common carriage operation and the 
elimination of "fringe" activities such 
as the airline’s T-catcgocy C-46 conver- 
sion work for other carriers, lie said 
performance of such work by Riddle 
had tended to distract from tlie airline’s 
efficiency in maintaining its ow n equip- 
ment and schedules. Royalties from 
C-46R conversions done bv other firms, 
however, ate a continuing revenue 
source. Riddle's own fleet conversion 
now is being handled bv Ametiem Air- 
motive, Giles said. 

Riddle has a problem in its relatively 
short-haul situation. One reason sen- 
ices were curtailed, Giles said, was to 
increase avcr.ige stage length. 

Logair contracts nave been a Riddle 
mainstay, but new setup for these air- 
lift operations is expected when con- 
tracts expire in June and hence the 
business is uncertain. As of last month 
Riddle had 1 5 C-46s engaged in the 
Logair work, against 1 3 of the planes in 
common earri.agc. 

AAXICO received it.s certificate in 
1956 and began operation late that vear 
to only three of its authorized 15 cities 
on a north-soutli pattern. It has not 
expanded the route, operate.s three of 
its 40 C-46s in common carriage to the 
three cities. Seventeen of the planes 
are in Logair work. Tlic other C-46s 
ate leased or chartered. Next month 


TWA Flight Engineers 

New Yotk-Tiam World Airlines last 
« eek became third major U. S, air carrier 
to assign mechanicqualified flight engi- 

ports. Company decision, latest develop- 
ment in dispute bctw-cen pilots and 
engineers, was revealed by Woncii Lee 
Pierson, board chairman, in a telegram to 
employes, ft said that company poliey 
will be to use ’'meclianic-enginctt quali- 
lied individuals to peefotm the fliglit 
engineering function on TM'A jet air- 
craft when tlic federal r^ulations requite 

function and do not reqinre such indi- 
viduals to possess pilot qiuliflcations." 

Airlines previously assigning Flight 



AAXICO will get a DC-6C, which it 
will lease out for a time to reduce de- 
preciation and will wait for a suik.iblc 
spot for it on the airline’s routes. 

AAXlCO’s iip|)roacli has differed 
from that of the other carriers. It has 
moved vetv slowly, gradually building 
freight business, vvliicli it says is still 
losing money but improving. Being 
relatively less committed to its common 
carriage route, the airline has less of a 
problem in subsidizing it. 

As Prescott outlined previously, it 
seems likely that the trunk carriers will 
come down "with all their wrath" on 
subsidy applications from the all-cargo 
lines. American .Airlines, in fact, 
planned to file last week an objection 
to any such grant. American’s position; 
Riddle ill applying for riglits to e.nry 
air mail specifically put its request on a 
service, or non-subsidy , basis; CAB spe- 
cifically limited the air mail priv ilege to 
service rates on the basis tliat public 
convenience and necessity woul^ per- 
mit no otlicr; neither Riddle nor other 
cargo lines cliallenged the Board's au- 
thority to grant this type of mail 
authority: the Board's interpretation of 
its statutory powci to so limit the rights 

Riddle and the otlier carriers have 
indeed in the past strongly disclaimed 
anv intention of asking for siibsidy. 
Riddlc and AAXICO got their first air 
mail rights in 1956; express rights laid 
come the previous year. Flying Tiger 
and Slick got llicir first air mail as well 
as express authority in 1956. 

Combination carriers have resisted 
anv encouragement of the all-cargo 
lines’ development through intenen- 
tion in various proceedings involving 
the cargo carriers’ routes- In the Air 
Freight Renewal Case, decided in 1956. 
American's position was that the record 


of the all-cargo lines sliovvcd no public 
need for tlicir services for the transpor- 
tation of freight. American also main- 
tained that the public did not need the 
cargo lines' services to carry mail. 

"Ilic Board, however, found in part 
that ". . . These (all-cargo) carriers 
arc pcrfor:ning a useful public service 
and . . . their service is required to 
exploit our vast untapped cargo 
potential in tlie interest of out com- 
mercial needs .... \5'c would be dere- 
lict in out duty if we did not give them 
us much aid and encouragement for 
economic survival as we can within the 
framework of the act." 

How fast an aviation picture can 
change is illustrated by testimony last 
.April before Senate snbcoinmittcc hear- 
ings on a bill to give the all-cargo lines 
permanent certificatiini. .At that time, 
Joseph II. Fitzgerald, director. CAB 
Bureau of Air Operations, told tlie 
Senators in part; 

"As a matter of fact, it looks as 
though in the past 18 months this 
(all-cargo) industry lias finally started 
to achieve tlie solidity that we had 
hoped for. I do not want to leave the 
impression that the Board regards these 
carriers as shaky at all. . . ." 

East Germany Spurs 
Jet Transport Plans 

Moscow-East Germany has desig- 
nated 1958 as the starting point for 
an ambitions jet transport development 
program tlut includes wide-scale im- 
provements of the East Berlin airport. 

The Soviet satellite country lias been 
told by Moscow to go ahead witli a 
plan that will make Berlin’s Schonefeld 
Airport a first-class intercontinental 
field able to accomniodatc aircraft 
weighing up to 552.000 lb. First stage 
of the project w ill begin this year with 
construction of an 11.800 ft. main 

East Cermanv’s state-owned airline. 
Deutsche Lufthansa, i.v also looking 
forward to the completion by May 1 
of the new Baade Bonin Type 152 
medium-range four-engine jet transport. 

Arthur Pieck, Deutsche Lufthansa’s 
direetor-gciicral, rqsorls that East Gcr- 
manv ’s airline traffic is stcidily increas- 
ing. Domestically, the carrier’s most 
important step last year was the open- 
ing of routes between Berlin, Barth, 
Dresden, Erfurt and Leipzig. Accord- 
ing to Pieck. the aitline's goal is to 
provide air service to ’’every large city 
and industrial district in the nation." 

Deutsclic Lufthansa is making exten- 
sive use of twin-engine, four-place 
Czech Aero-45s and single-engine Rus- 
sian An- 2s modified in East Germany 
for summer excursion fliglits. Russian- 
designed 26-stat 11-14 transports arc 
being built at a Dresden factory. 
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Pfogrtst with ^Q^AKIQiyJliuO 


Announcing... 

Two new 

Titsnium elloys 
for high temperature 
applications 



MST 821.. . the highest strength weldable sheaf A bar alloy in 400— lOOCPF range 


MST 2.5AI-16V.. . the first readily formable, heat treatable sheet alloy 


Two new alloys developed by Mal- 
lory-Sharon now extend the high 
temperature usefulness of titaniuin. 
MST BS1 is a weldable sheet and 

temperature strength. It offers 
Strengths equivalent to similar ti- 
tanium alloys at temperatures tuio 
hundred degrees higher, in the 400 
to 1000”F range. MST 821 is ther- 
mally stable, and has good ductility 
and formability. 

MST 2.6AI-16V was developed in 
response to needs of the airframe 
Industry for a sheet alloy which 


would be soft and formable in the 
annealed condition, and which could 
be heat treated, after forming, to 
high strengths while retaining duc- 
tility. With this material, yield 
strength can be as low as 60,000 psi, 
to permit easy fabrication, then in- 
creased to 150,000 psi by heat treat- 
ment. Age hardened sheet has good 


short-time hot strength — about 
100,000 psi yield strength up to 800°F. 

These alloys, now in limited com- 
mercial production, are further evi- 
dence of rapid advances in titanium. 
Use Mallory-Sharon’s outstanding 
technical experience and service on 
your present requirements — or 
future plana— in titanium. 


IVIALL.ORY' SHARON 





Zirconium • Special Metals 
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Miami Expands to Meet Traffic Increase 


Washington— Miami International 
.\irport last week iiceelerdted its ter- 
minal expansion program to prepare for 
,1 traffic increase this year that is ex- 
pected to boost the airport into the 
nation's top-ranking business field. 

As a result of the recent Ci'il Aero- 
nautics Board decision in the Great 
Lakcs-Southe.ist Sersice Case (A^^' 
March 11, p. 50). three major trunk- 
lines will make their appearance on 
the I''torida scene for the first time. The 
Board last week announced the details 
of the four new routes it granted in 

The new route awards will bring tire 
number of U.S. domestic carriers sen- 
ing Miami from four to sesen and in- 
crease the total of all airlines operating 
schedules into the airport to 27. 

During Fiscal 1957. Miami Interna- 
tional Airport handled 536,000 aircraft 
movements to rank second to Chicago’s 
Midway Airport which had 372,000 air- 
craft movements. 

Los Angeles was in third position 
with a total of 290,000 aircraft mose- 
:s during the y 
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mimher of airplane seats available to 
and from Miami by as much as 43.'000 
pet month. Each of tlie four carriers 
inrolvcd— Capital. Delta, Nortiiwest 
and Trans World— are conrinced tliat 
sufficient traffic is available to fill those 
seats at a reasonably Iiigh load factor. 
Airline Plans 


Iloweset, Capita], which was granted 
the right to fly between Buffalo-CIcsc- 
land-Pittsbuigh and Horida, was re- 
stricted from operating any single-plane 
service from cities on its system west 
of Clcseland. In its cxliibits in tlie 
case. Capital painted out that only 58% 
of its traffic potential uoiild be drawn 
from cities it served east of Cleveland, 
'rte airline feels that the restriction 
denies Michigan cities other than De- 
troit direct tlirougli-plane service to 
hlotida. 

Trans World Airlines, which was 
granted a route from St. Louis to Flor- 
ida, is expected to open the new route 
with six flights a day to Miami using 
Lockheed Constellations and Martin 
4045. 

Emphasis will be placed on coach 
service in the scliedules. 

Northwest will operate DC-7C flights 
for first-class service and DC-6Bs for 
coacli sen-ice witli the new fliglits 
scheduled to begin about the middle 
of September. 

Delta probably will operate its nt-w 
route between Detroit and Miaiiri on 


a service pattern similar to tliat cover- 
ing its Chicago-Miami route. 

Capital apparently is protected equip- 
ment-wise as the result of a provision 
in its agreement with General Dynam- 
ics Corp. covering tlie purcliase of nine 
Convair 880 jet transports (.AW l-'cb. 
5. p. 40). 

■1116 agreement states that General 
Dynamics will lease for Capital from 
a third partv- "up to 10" new competi- 
tive piston-engine aircraft at any time 
after Jiilv 1. Since tlie provision was 
contingent upon the outcome of the 
Florida case. Capital presumably will 
use the leased airnaft to serve its Buf- 
falo-Miami route. 

Competition for Eastern 

AA'ith tlie exception of the segment 
between Buffalo and Pittsburg on 
Capital's routes, all the new services 
will provide additional direct competi- 
tion to Eastern Airlines. Of the three 
new carriers entering tlie Florida mar- 
ket, only Capital carries some sales 
identitv in Florida as the result of its 
sevcn-vear-old interchange agreement 
vvitli National Airlines. 

Northeast Airlines, whicli won a New 
York-F'lorida route in late 1956, lias 
run into difficulty in attempting to cap- 
ture a large share of the market. In 
explaining its 1937 S4.5 million net 
loss, the carrier admitted that "as tlie 
nevvest of the three carriers in the East 
Coast-Florida market, vve were at the 
greatest disadvantage.” 

Botli Eastern and National arc 
strongly entrenched in the Florida area 
and the new route awards promise bitter 
competitive battles for traffic, particu- 
larly if the Florida market dwindles 
next year as it did this season. 

Miami Well Equipped 

llic Miami airport is well equipped 
to handle the additional traffic load 
from an air traffic control standpoint. 
Arrangement of four runways permit 
dual landings and takeoffs under normal 
conditions. Instrument approaches Iran- 
died bv the .Miami air route traffic con- 
trol center totaled 4,163 during Fiscal 
1957 as compared with 74.000 in the 
Nevv York area, 59.000 at Los Angeles 
and 51.000 at Chicago’s ait route traffic 
control center. 

As a a-sult, we-atlicr conditions do not 
normally bog traffic to a standstill as is 
tlic case at northern airports. Early 
morning ground fog causes some delays 
in F'ebntarv and Match. Iiowevcr. 

Terminal facilities ate not presently 
adequate to accommodate the new car- 
riers and. last week, representatives of 
Northwest and Capital were in Miami 
to discuss temporary measures to handle 


ticlxt (punter and office space and gate 

A new tcnninal now under construc- 
tion will be available for occupanev- by 
December so that all airlines serving 
Miami will liavc sufficient ticket counter 
and waiting room areas. 

As a result of the recent route awards, 
the addition of a sixth terminal loading 
finger will he requited to provide ade- 
quate gate space. 

Under original plans, four fingers 
were programmed. A fifth was added 
wlicn Northeast began service last year; 
a sixtii is now found necessaiy to handle 
the needs of Capital, Northwest and 
TWA. 

The cost of the additional constinc- 
tion work is covered by tlie bond issue 
originally floated for the new tetininal. 

Route Details 

Here ate the details of the new routes 
designated by the Civil Aetonaufics 
Board: 

• Nortiiwest Airlines. Chicago to 
Miami via Atlanta and Tainpa-St. 
Petcrsbur|-Clearw'.itcr witli nonstop 
privileges between any of the southeast 
cities and Chicago. Northwest may 
provide single-plane service between 
these points via Chicago and any cities 
west on Northwest’s system. 

• Delta Air Lines. Delta's route hc- 
tuxen I'lotida and Cincinnati was ex- 
tended norfliward to be competitive 
with Eastern's present Florida-Dctroit 

Orlando, Tampa-St. Pctersburg-Clcor- 
water and West Palm Beach were 
added to tlie route in addition to Miami 
and Jacksonvilic vvliicli the carrier now 

• Tmns World Airlines. TW'A was per- 
mitted to serve Nashville, Atlanta and 
Tampa between tlic terminal cities of 
St. Louis and Miami. Single-plane serv- 
ice is permitted from F'lorida to points 
west of St- Louis. 

■ Capital Airlines, Capital's new route 
permits service from Miami to Buffalo 
via West Palm Beach, Tampa. Jackson- 
ville, Pittsburgh. Youngstow-n, Akron. 
Cleveland and Eric. Capital is restricted 
from providing any single plane service 
west of Cleveland, it cannot provide 
"local service" between Buffalo and 
Cleveland. 

Tlic airline is prohibited from pro- 
viding single-plane service bctvvwn cities 
south of Atlanta and cities north of At- 
lanta on its route to Washington. On 
flights between Buffalo and Youngstown 
and between Youngstown and Erie, pas- 
sengers mav originate and tenninate at 
these points, but the flights themselves 
must originate or terminate at least as 
fat south as Atlanta. 
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Fairchild F-27 Transports on Production Line 

Five F>27 Friendship hs'in turbine-powered triins]>ort5 sre in various stages of eoiistiuction in this photo hiken at Fairchild Engine & 
Aircraft Corp. plant at Hagerstown. Md. Company said first production model will dv soon and said engineering tor cargo version is w-ell 
advanced. Friendship will gel mote powerful version of RoIIs-Ros-cc Dart 511 engine by early 1959- 


Pan American Jetliner Seminar 
Details 707 Flight, Crew Plans 


New York— Pan Aniciican A\'otld 
Airways is making fiirtlicr progress w ith 

E lairs for operation of this country's 
rst jet airiinCTS probably sometime this 
fall. 

Various phases of jet operations, ex- 
pected to begin on the Atlantic run 
with initial Boeing 707-I21s. were dis- 
cu.sscd in detail last week by the airline 
during a Pan Ainericitn jet seminar. 
Ground handliiig plans were preyiouslv 
reported (AW Dec. 30. p. 28). 

Ainong the main points: 

• Pan American estimates 523,000- 
530,000 each as the initial cost of com- 
bination stipprcssor-rcrersers which will 
go on the 707s. The units will cost 
more than $86,000 per airplane per year 
to use. exelusive of maintenance, accord- 
ing to John G- Botger, chief projects 
engineer. They will weigh about 200 lb. 
pet engine. Suppressot-reversers for 
PanAra’s 707s and its Douglas DC-8s 
will cut takeoff thnrst 1-21% by manu- 
facturers’ estimates. Cruise mileage per 
pound of fuel will be cut 2-4%, or as 


imicli as 5,000 lb. Boeing reyerset is an 
interna! cascade dcricc with loureis in 
engine nacelles; Douglas plans an ex- 
ternal clanisliell type of dcricc. Pan 
American expects a noise reduction of 
approximately six decibels or more with 

• Spate engines will be carried externally 
on Pan.Am's Boeing 707-321s and 
DC-8s on tegular scheduled flights when 
emergencies arise at down-line points. 
Spates will be fitted to attachment 
points inboard of No. 2 engine with 
nose cones and tail plugs installed. In- 
crease in drag from the 3,000-lb. en- 
gine will tun about 2i%. 

• Jet crews will be checked out on a 
straight seniority basis. Acceptance of 
jet jobs has so fat been unanimous on 
this basis. Typical transatlantic cockpit 
will be manned by a captain, first officer, 
flight engineer and navigator; extra pilot 
and engineer now carried will be elimi- 
nated because of shorter flight times. 
Average age of PanAm pilots is in- 
creasing. has reached about 36 yt, Age 


will not affect a pilot's assignment to 
jets: an older pilot makes up in planning 
what he might hare lost in speed, ac- 
cording to .Atlantic Dhision Chief 
Pilot C. S. Vanghn, 

♦ No flight simiiUtor for the 121 will be 
used; simulators for the bigger jets arc 
being built anrl will be used- Ground 
school for engineers and pilots will rc- 
cjuirc about 20 working days; flight 
plia.se will include at Ica.st eight hours 
of static training in cockpits to replace 
simulator training. Flight ptograni will 
be about the same as with piston equip- 
ment, imohing about 20 takeoffs and 
landings per man. One difference from 
piston training: no landings without 
flaps. 

Xlanv planned training maneuvers 
are still tentative pending Civil Aero- 
nautic Administration decisions. 

• Instrument approach plans have been 
designed to avoid interference with pis- 
ton traffic, and at the same time to 
avoid jet holding below 20,000 ft. Plan 
devised for Idlewild Airport, not vet 
passed on bv CAA, calls for an incom- 
ing jet to bold at 20.000 ft. in an 
area now available that is strata from 
the piston holding area. Plane is as- 
signed a theoretical slot in the slack, 
and theoretically moves down tlie ladder 
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as altitudes become available, without 
actually entering the stack. At 2,500 
ft., it joins the actual pattern at the 
localizer point and comes in to land. 

• Response to application of power for 
go-around is slower with the jet; this is 
not considered a major problem as it 
can be allowed for. 

llie jets will utilize anti-skid brakes 
permitting application of anv amount of 
foot power without incident. 

• Optimum cruise technique with the 
jets would be drift-up as fuel is burned 
Ciff, with a constant Mach speed. Ait 
traffic control, however, won c be able 
to accommodate many planes using this 
method and step climb will be used 
most of the time. On long flights aver- 
age true air speed will be 450 kt. Maxi- 
mum altitudes ptobablv will be 38- 
40,000 ft-; optimum altitude from a 
wind standpoint on the Atlantic will 
be about 32,000 ft- where the cote of 
the jet stream is found. 

• Wearing of oxygen masks by crews 
probably won't be necessary, Vaughn 
said, although regulations arc still to be 
established. Drop-down masks nil] be 
available; pilots' hands will be freed by 
use of new radio units vvitb buttons on 
the control wheel. 

• Communications generally will be im- 
proved; higher altitudes will aid VIIF 
communications and extend their range. 
Navigation and communication equip- 
ment initially will be about the same 
as at present, except for the KoUsniaii 
integrated flight instrument system with 
true air spcM indic.itor. Conventional 
VHF dual communications units will 
use a new tail-mounted probe antenna, 
and PanAm is not sure what results nill 
be; from Boeing reports, however, they 
arc expected to be good. 

• Interiors will fallow a “long straight 
tube concept’’ with facilities at each 
end and centers kept free. Scats and 


bulkheads will be mounted on trackv 
with one-inch increinents for fast 
change at transit stops. Passenger sen- 
ice pod including reading light, drop- 
down oxygen masks, public address out- 
let, air outlet also will move with the 
iKisscngcr scats. Booing will install the 
•flexible pod on the wall in the conven- 
tional location; Douglas is working on 
a pod that will be part of the seat and 

quire one attendant for each gallcv 
unit on an economy-fate basis; there will 
be font galley units utilizing a new type 
of oven permitting service of 192 tour- 
ist-class meals in ’6 min. The 121 will 
be operated vvitlront bertli facilities, 
according to Ken Parratt, passenger serv- 
ice director. Short flight times arc the 

• Pressurization equipment will not be 
powered by engine bleed, as is the ease 
with the 707 prototvpes. Svstem would 
cause a probrem in descent control. 
Also, engine manufacturer Pratt &■ 
AAOiitney Division of United -Aircraft 
Corp. strongly recommended ag;iinst it 
because synthetic lube oil will be used 
and if it starts cracking, toxic products 
arc formed, Botger said. Instead, air 
driven coniptcssots in three nacelles 
will handle the pressurization systems. 

• Impurities in water u.ved for injection 
ean cut thrust JOTf. 'I'he J57 ciigitvc 
uses augmentation water at the rate of 
about 40.000 lb. per engine per hour, 
some 5.300 lb. will be needed for the 
two minutes of thrust boosting needed 
during takeoff and up to 400 ft. alti- 
tude. 

• Kerosene is about 5-6 cents per gal- 
lun cheaper than aviation gas. also pro- 
vides 125,000 Btii. per gallcm compared 
to 116,000 Btu. for the gas. Kerosene 

point standard. Fuel tciiiperature gauge 
in the cockpit is a new wrinkle with 


jets. Best emergency procedure to 
wann fuel is a long shallow dive, w ith 
the speed doing the vvatming up. 

• Full gross weight of 246,000 lb. vvitli 
the 121 on an 8SF sea level day will 
require 9.800 ft. of takeoff runwav 
with zero wind conditions. These are 
current figures and ntay show imptovc- 

• Built-in ground servicing facilities 
should include fuel, electricitv. general 
purpose water and compressed air in 
that order of |)rroritv. according to 
Randall Kirk, manager of ground oper- 
ation. Atlantic Division. Blast problem 
is ' highly overrated;" wind velocitv at 
the tail of a jet will be around 65 mpli. 
at taxi s|>ced. Not more than two 
ground people will work near the jet 
when its engines are running. PanAm 
assumes that noise level near the air- 
plane on the ground will be from 100 
to 120 deeibers, about 10 higher than 
piston cquiinnent. Kirk suggests the 
fullovviug scale of noise compatison: 
120 db„ artillery fire or thunder over- 
head: 110 db„ rivet gun or elevated 
train on tracks overhead; 100 db., a 
boiler factory. 

• Meteorology with the jets will requite 
new pressure strata maps for operations 
at 30,000 to 40,000 ft. Company is 
a.sking for these maps at the 300 and 
200 millibar level. Some information 
has been received from military sources 
on wind S[>ceds, turbulence and otlicr 
factors at these altitudes. 

• Baggage liandling will be iinptuvcd 
bv the larger baggage compartments on 
the jets, vviiieh arc walk-in size. Because 
lugs w ill be shelf-loaded and carried in 
and stowed properly, baggage damage 
;;nd claims arc ex[>ected to be greatly 
reduced- PanAm decided against pte- 
lo-.ided baggage containers for its tvpe 
of operation because of the weight and 



Passenger Walkway Installed at O'Hare 

Positioned between aircraft aud conconise. United Air Lines' .Aero-Cangiilank, a weather-shield walkway, has been installed at Chicago’s 
O'Hare Field. First uiodel of new device swings in arc (photo at left) to align witli aircraft fuselage door (right). Walkwav extends from 
retracted length of 55 ft. to maximum of 107 ft. Passengers enter walkway from second-story level. Power unit is in foieground- 
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le quivering needle creeps up the scale, 
It nuclear radiation of dangerous in 
ssent. So it appears to the trainee le 
llore for radiation fields with the ai 
ral's radiac simulator. Actually, his in 
3 been energized by harmless radi' 


learns his hazardous trade withe 


The instrument he will carry in actual field 
work looks and behaves, in the presence of nuclear 
radiation, exactly as his radiac simulator did. 
This is Admiral’s achievement ... designing a sim* 
ulator that essentially duplicates with radio sig- 
nals the performance of an ionization chamber 
instrument. It was accomplished by designing the 
special transmitter and a receiving dreuit with 
miniaturized omni-directional antenna to operate 
effectively in an instniment of limited size. With 
it the trainee may turn in any direction, yet ob- 
tain a true reading. This development is the 
unique product of Admiral's assodated experience 
in both nudeat radiation and radio communica- 
tions. Exceptional facilities are available for re- 


military 


radiation. 






isACOMS 
. and otco' 


Admiral. makes harmless 
radio waves behave like deadly radiation 


Radiac simulator safely 
trains personnel in 
detecting atomic radiation 
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Mil Plans Mi-1, Mi-4 Helicopter Changes 


Moscovi— Russia's leading helicopter 
designer M. L. Mil is considering radi- 
cal modifications in his single-rotor 
Mi ls and Mi-ls to make them more 
suitable for passenger transportation. 

Biggest change may be replacement 
of the present |)iston engines with gas 
turbines. 

Mil estimates that substitution ot a 
suitable gas turbine engine for the 
Mi-l’s 570-hp. .-U-ZfiV piston engine 
would reduce the helicopter's weight by 
at least 66U lb- and increase its payload 
considerably. Mil sat-s "the gas turbine 
uiginc, being smaller in size, could be 
installed met the passenger cabin, thus 
ciubling us to employ usefully tlic en- 
tire fuselage, which could then accom- 
modate scTcn passenger seats. 

" Ihe same princi^c applies to the 
Mi-t. Using rotor, tr.nismission and 
other units now in production, bnl it- 
placing the present 1.700-hp. ,-\Sh-82V 
piston ctiginc with a gas turbine powet- 
]}lant. the Mi-t could accoinmodate IS 
passengers." 

.-knothet adsantage of gas turbines, ac- 
cording to Mil. would be noise reduc- 
tion. He points out that the twin-tur- 
bine engines on the Mi-ft are consider- 
ably quieter than the single piston en- 
gine on the Mi-4. 

Mii frankly admits that the Soviet 
cnil airline Aeroflot is not enthusiastic 
about using helicopters for passeiigei 
and mail transportation or for agricul- 
tural and forest protection purposes "be- 
c.nuse they arc considered too expen- 
sive." Aeroflot contends that the initial 
cost of the craft is still great, svliilc oset- 
liaul and depreciation periods are com- 

Overhaul Time Doubled 

This is the case despite Russian 
claims that time betn'cen overhauls on 
the Mi-I and Mi-4 has been doubled 
since thes first appeared in qtumtifa in 
1950 and 1952 tcspcclivelv. Mil. who 
is the USSR's tmnibet one helicopter 
salesman and promoter as well as de- 
signer, says there is no reason why the 
period between overhauls on the Mi-l's 
engine cannot he further lengthened 

"Depreciation costs can also he low- 
c-cd SO as to reduce operating expenses. 
I'xperiencc in the far north shows it is 
entirely practical to incre.isc the 
Mi-i's utilization to 600 hr. an- 

"Original cost of the helicopters 
could be cut in half if production were 
increased— therebv lowering further the 
cost per flying hour." 

Mil already has disclosed plans for 
getting maximum utilization from the 
Mi-INkli b\ using it in agricultural and 


forestry work during the spring and 
fall ,ind for catrving passengers and mail 
during the summer and winter. 

In its agricultural vetsion, the Mi- 
INkh carries up to 880 lb. of chemicals. 
Mil argues that for forest work and for 
dusting vinevards, orchards and cotton, 
the Mi lNkli is mote economical than 
,;n airplane. 

An agncultut.il version of the .\li-4 
also has been tested "with encouraging 
results." 

Farm Use 

Mi) points out that .Aeroflot air- 
planes employed in agriculture and fot- 
cstry work often require the preparation 
ot tcmpoiarv airfields "u|)on which much 
moiiev Is spent. .\t the same time, the 
effectiveness of sowing or dusting fnmi 
a helicopter is greater than from an uir- 

"llowcver, dcs])ite these advantages, 
neither the USSR Ministry of Agricul- 
ture not .Aeroflot's State Scientific-Re- 
search Institute shows any noticeable in- 
terest in using lielicoisters for such 
necessary tvpes of wotk.^’ 

Mil also thinks Aeroflot should show 
mote enthusiasm over using helicopters 
for short-haul mail routes. 

'llic Mi-Ts mail pavload. he declares, 
can be raised to 660 lb. and the craft's 
gross weight increased to 5,280 lb. 
while observing the pteseribed centering 
limits. 


"It is true that for runs over local 
routes the Mi-i's range is frequently 
iusiifficieiit. Ordinarily, the length of 
provincial airmail loops is up to 600 
kilometers (373 ini,). Long flying ranges 
ate fxirticularlv necessary in the tar 

‘Tmptoving the helicopter's range 
would niidoubtediv increase .Aeroflot's 
interest in the craft. Therefore, an auxil- 
iary fuel tank has been designed for 
ins’tallation on the Mi-lNkh vvlueh per- 
mits boosting the range hv 170 kihs- 
meters (106 mi-)-” 

Citing the growing use of helicopters 
for urban passenger transportation in 
the U. S, and on Kutope's Paris-Btus- 
sels-Rotterdain tun. Mil said that Soviet 
rotary wing craft should be employed 
under similar circvunstanccs as well as in 
areas without adequate toads and air- 

' " The Mi-4P is already being used 
successfully for cartving passengers in 
mountainous and coastal areas. This 
model machine has a cabin accomnio- 
dating eight persons, a lavatory, ward- 
robe and liaggage compartment. 

"Onr design bureau has worked out 
plans fora 10-plaa- vetsion of the Mi-4P 
which has a range of up to 400 kili>- 
metecs (248 mi.l. 

"W'idespread utilization of this 
model would obviously enable Aeroflot 
to reduce its helicopter passenger tran.v- 
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CZ)A-^i^-7z.ed^ 


!se en^nes, available now to youi speci- 
tions, feature: 

Simplicity 

• Economy 

• Reliability 

Regeneratively cooled, but minus conven- 
tional plumbing, they incorporate easily 
obtainable standard “shelf” components and 
hypergolic propellants. The cost is low. Per- 
formance is high. Complete information and 
specifications available from: 

Field Offices 

349-55 We$t First Street, Dayton 2, Ohio 
10835 Santo Monica Bivd., Los Angeies 24, Calif. 
1000 Connecticut Ave., N.W., Woshington 6, 0. C. 


RM! 

REACTION MOTORS, INC. 


SHORTLINES 


► BiitUh Chetseas Airways Corp. re- 
ports a i0% inaeasc in bookings for 
summer transatlantic flights oter the 
same period of last year. BOAC at- 
tributes the increase to now economy 
class fares effectisc April 1 with o\ct 
60% of the total in this category. 

BOAC is scheduling 32 weekly flights 
from New York to England and for the 
first time, dailv sersice from Boston to 

► Civil Aeronautics Board has sus- 
pended a United Air Lines proposal for 
coach fates oser fisc routes whicli would 
have been $1.00 higher than tegular 
coach fates. Routes inrolved were 
Chieago-Cleveland; Chicago-Dettoit: 
Detroit-Philadelphia; New York-Boston 
and Portland-Scattle. 

► Ini & Cia, S. A., Aetolittas (.Argen- 
tina) lias been recommended by a Civil 
Aeronautics Board examiner for a 
foreign ait carrier permit between 
Buenos Aires and \!iami. Ini has ap- 
plied for scheduled sersice from Buenos 
Aires to Santiago and .Antofagasta, 
Chile; Lima, Peru; Guay-aquil, Ecuador; 
Panama City and Miami. The com- 
pany propoKS to offer tourist senice 
using Douglas DC--1 aircraft operating 
on a tsviee weekh’ basis. One \\-.iv fare 
would be $235 and round trip S438. 

► KLM Royal Dutch Airlines plans to 
double its freight capacity next fall with 
three Lockheed 104911 Constellations. 
The airline’s current outbound trans- 
atlantic capacity is just less than 500.- 
000 lb. per month- Introduction of 
Ihe new equipment next fill! would 
bring the capacit;- to nearly one mil- 
lion lb. each montli. 

► Nortli Central Airlines reports gross 
revenues of SIO.801.993 for 1957, 35% 
abore 1956- North Central Ptesident 
H. N. Carr credited the increase to 
substantial increases in all classes of 
traffic. Net earnings, after tax credits, 
were 580,791 as compared with $3-1,- 
176 in 1956. 

► Northwest Airlines’ Board of Di- 
rectors has declared a disidend of 20 
cents a share on common stock and 
a tegular quarterly di'idend of 28} 
cents a sliarc on 4.60% cumulatise 
prefened stock payable May 1 to stock- 
holders of record at close of business 
on April 18. 

► South African Airways has ordered 
three Boeing 707 airliners for use on 
SAA's scrs'ice betss-cen London and 
Johannesburg. S. A. The airline ex- 
pects delivery to begin in July, 1960. 
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AIRLINE OBSERVER 

► Soviet Union’s attempts to sell Russian jet transports to S'tian Airways 
Co. and Egypt’s airline, Misrair, liasc been rebuffed. Tire two carriers, 
which will be inerEcd according to plans of the ne«- United Arab Republic, 
ate interested in the Caravelle. Comet 4. Vickers Vangiuird and the Lock- 
heed E.Icctra. 'I'hcy base eonsideted the Russian transporls but ate finding 
it impossible to get performance figures on which they can cialuate operat- 
ing costs. When the airriers ask for data on the scrs ice life of components, 
the Russians answer by ))tomising to give the companies all the spares they 
need- On the subject of parts repairs, the Russians bnisli this off with 
assurances that parts requiring repair will be replaced b\ new parts. 

► Although air crew cutbacks are expected to accompany the introduction 
of jet transports, one major carrier forecasts that all fuilonghed crew mem- 
bers who express a desire to return will be rcliircd within one year of the 
beginning of full-scale jet operations- According to the airline's projections, 
new hiring will begin within two years. Tlie forecast assumes that traffic will 
continue to increase according to historic patterns. 

► Ci\i! Aeronautics Board has denied a request by the Air Transport Assn, 
to change the cffectisc date of a regulation requiring the installation of flight 
recorders on large aircraft certificated to fli above 25.000 ft. from July 15, 
1958. to Oct. 1, 1960. .\TA charged that year-long tests proved present 
flight recorders to be inadcqiuite for analysis of ncar-niiss and other incidents. 
C.AB claims that "critical timing" of the introduction of jets dictates that 
flight safely will not pennit any delay in the use of any available tool. 

► American Airlines will be tlic first to operate coast-to-coast jet transport 
flights "with service between the East and West Coasts to begin before 
the veai is out," according to American President C. R. Smith. Smith also 
said in the company’s annual report that a “limited number'’ of Electras 
will begin service before the end of the year. Tlic airline has 35 Electras 
and 30 Boeing 707s on order. 

► Chicago Helicopter Ainvass has set a sales target of 110.628 passengera 
tor 1958, with a peak month of 15,770 passengers estabUshed for October. 
'I'hc airline eanied 55,314 passengers in 1957- Mcanwliilo. Civil Aero- 
nautics Board has disclnimcil jurisdiction mei an agreement behveen the 
carrier and Sikorsks Aircraft for the exchange of three of CIlA’s S-55 heli- 
copters for tsvo S-38Cs msned b\- Sikorsky. I'hc exchange is expected to 
iiiiprme Cliicago's operating efficiency and provide the desired eapacity. 

► Mohawk Airlines has retired two DC-3s, fiist s-oliintary retirement of 
DC-3 equipment bv an existing local scrxicc airline. Mtihawk’s fleet now 
consisb of 11 Convkir 240s. nine DC-3s- 

► Long-range capabilities of Russia's new IMS Mosk\a tiirboptop transport 
were demonstrated last month when the 7S-passciigcr plane fltw the 2.500 
mi. distance from Moscow to Irkutsk in 6 hr., 45 min. Aserage speed 
cxceudetl 373 niph-i cruising altitude was 26.250 ft. 'lire trans-Siberian 
flight marked the completion of the Il-18's factory tests. 

► Mishandliisg of passengers has resulted in the introduction of two bills 
in the House designed to ]>rotecl passengers against os-cr-salcs and delayed 
flights. One bill would permit overbooked passengers to bring action against 
an airline in anv U. S. district court for sums sufficient to corct damages, 
plus twice the amount of the fare paid or SIOO. whiches'er is greater, and 
reasonable attorney and court costs. Other bill would establish a priority 
for passengers, wlrpse fliglils have been debyed or canceled, on other flights 
of the same carrier to the same destination. 

► Civil Aeronautics Board last week approsed the new International Ait 
'Iransport Assn, fare level on South Atlantic toutes. 'I'hc new rates, to 
become effectire before Oct. 31. increase present first-class and tourist rates 
3% but ptoside a third 'speciar tourist fate that is $65 less than standard 
tourist fares. Earlier, the Board appro'cd the third-class "economy’’ hire 
on North Atlantic toiitcs (AW Mar. 24, p. 53). 



Republic 
Stainless Steel 
Circles the Worid 

When "Explorer I" was successfully placed io orbit by the U.S. 
Army from Cape Canaveral on January 31i a new era was opened 
for the use of Republic ENDURO’ Stainless Steel. 

Vital instruments in the nose seaion of the satellite are proteaed 
by a cone of stainless steel produced by Republic. This nose cone 
was fabricated from Type 430 by The Lodge and Shipley Com- 
pany, Cincinnati, Ohio, using the Floturn Process. By flow-turning, 
the wall thickness of the cone can be increased io specific areas to 
comply with design requirements of high temperatures or stresses. 

Stainless Steel is highly ductile. It is readily formed into desired 
shapes by cold-forming, drawing, and bending operations, It pro- 
vides low thermal expansion and is highly resistant to atmospheric 
corrosion, erosion, and oxidation at high temperatures. 

Republic is the world’s largest producer of stainless, heat-resist- 
ing, and alloy steels, As rapid developments in the fields of super- 
sonic aircraft and missiles increase demand for these high-strength, 
select formula steels. Republic is keeping pace through research 
and new production facilities. 

Our metallurgists and engineers are always available, without 
obligation, to work with your personnel io using Republic Stain- 
less Steels, Heat-Resisting Steels, Alloy Steels, and Titanium to 
best advantage. Check and mail the coupon if you would like a 
Republic specialist to call at your plant. 


OFIelat U.S. Army phofogropS ihowi lounging of Juprter*C Miuilp ond "Explorer I" Solellife 
from Cope Cooovorol, Ftorido, 10:46 PM. EST, Jon:rory 31, 1938. 
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□ Stainless Steel □ Alloy Steel □ Titanium 
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SPACE TECHNOLOGY 



HIGHLY ionized pijsnia jet Kith pinched effect at nozzle is studied at Giannini Reseaich Laboratory (left). Continuously operated plasma 
generator (right) on torque stand is used in propulsion studies at Ciannini, Specific impulses as high as 600 sec. scere tcvealei 


USAF Directorate Backs Space Study 


By Irving Stone 

Paisadcna, Calif.— Basic resenreh lead- 
ing to deselopinents in space tcclinol- 
ogy is being stimulated by Directorate 
of Advanced Studies, Ait Force OfBce 
of Scientific Research. 

'Iliis approach, emphasized by Di- 
iceloratc of Ad'rmced Studies early in 
its existence, is the key effort in its 
overall mission to sponsor studies in 
broad areas indicating potentials lead- 
ing to dc\elopnient ot ptaclical ap- 
plications in future .Air I'orcc optr.i- 
tlonal categories. 

Research the directorate is support- 
ing relates to three main areas: 

• Space environment exploration. 

• Space vehicle components. 

• High vacuum conditions. 

Despite successful out-of-atmosphcrc 


soundings o'cr tlic p.ist few years, prob- 
lem of progressing fartlier into space 
and returning inforinatioii or physical 
equipment still presents formidable 
hurdles which must be topped to pasc 
the «ay for Ait Force operation in tliis 
new environment. Scientists and engi- 
neers concerned rvitli space tecliiiology 
all agree that it will not be possible to 
blast into this enrironment without 
extreme preparation. Ibis makes pre- 
liminary space exploration a lop prior- 
ity factor. Some key data-gathering 
categories the directorate is sponsoring 
or projecting through contractors, in- 

• Number, size and velocity of meteor- 
ites and effect of impact on materials 
likely to be used in spiicc exploration. 

• Intensity of magnetic fields in space 
regions expected to be operational 


areas in the rclativclv near future. 

• Electron distribution in space, a con- 
dition which will affect radio communi- 
cation in both unmanned and manned 

• Cosmic ray intensity in regions be- 

• Moon environment and surface char- 
acteristics. These ate considered es- 
sential for preliminary lunar explora- 
tion, leading to placing instrumentation 
on tlic moon or establishing a base 

Project Farside 

Initial practical implancntation for 
gathering data in some of these resc-atch 
areas is Project Farside whicli has been 
sponsored bv the directorate and con- 
ducted under contract by .Acronutronic 

■ I'arside Pliase 1 (AW’ Oct. 28, 1957, 
p- 31 ) has been a tremendous jump into 
space technology regime. Vehicle em- 
ployed was the first to carry instruments 
to extreme distances, comparable to 
earth’s radius. 

One of the key aims of Farside was 
to esolve vehicles which could be built 
in quantities at small expense to point 
the way to future economics in ex- 
ploration. Cost for designing, building 
and launcliing six 'chicic systems un- 
der Phase I was less than SI million. 
Ihis included balloons for launching 
the vehicle at 100,000 ft., the four- 
stage rocket vehicle, instrumentation 
and other factors. .Altitude reached— 
higher than with any other projectile 
previously launched-vv-as at least 2,300 

Probably three of the vehicles reached 
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this height, perhaps another reached 
the full -1,000 mi. goal. 

Trickv design, operational, .and dala- 
githcring problems were solved in 
f arside Phase I or solutions vvcte indi- 
erted for cranking into future space- 
probing vehicles; 

• A’ehicic struchire and components 
vithstood accelerations as high as 
200Gs. 

• Sjsecial timing circuits were devised 
for exact ignition of rocket stages. 

• A'chicle was stabilized outside the 
atmosphete by introducing spin of 
4S0-600 rpm. by canting first stage 

• Total of only 4 1b. for pavioad re- 
quired special miniaturization of in- 
strumentation and telemetering trans- 
mitter. Afagnelometcr and transmitter 
were developed solelv bv .Aeromitronic. 
Ttiuisnrittcr weighed only 12 oz.. used 
vciv narrow band to obtain long dis- 
k.mce vvitli inininniin power, was sealed 
and pressurized to av oid adverse effects 
of environment. 

Cosmic rav counter was developed bv 
Prof. I’rccI Singer, Univcisitv- of Marx-- 
laiid. 

• Engines were stock items, but noz- 
zles were modified to get maximum 
performance at extreme altitudes. Total 
actual butniiig time vv-.is slightly under 
8 sec., and filial burnout vclocilv was 
26.000 fps. Effects of uneven burning 
or of one rocket being ignited before 
another in a cluster vvcte minimized bv 
directing thrust of each rocket tlirougb 
vehicle's center of gravity. 

• Cosmic ray data obtained pointed the 
way to improved data-gatbering ap- 
|)tcincli for follow-up in spaa- explora- 
tion. In Farside 1 shots, cosmic rav 
instminent-ation w-as vetv dependent on 
voltage applied to the Geiger tube. As 
a result of cnvitonmcntal conditions, 
this voltage varied beyond limits ini- 
tially set. rendering data interpretation 
difficult. 


• Magnetic field incasurcincnts were 
intended to aid instrumentation devel- 
opment in connection with future re- 
search projects in the viciiiitv of the 
moon, but also aided in detennining 
altitude of Farside vehicle. 

Magnetic Variations 

MeasurciiK’nts indicated that the 
magnetic field varies in accordance with 
theoretical predictions, that there are 
anomalies in the magnetic field, due 
to electron currents, which also were- 
expected to be found. 

Directorate of Advanced Studies is 
ptojectiiig studies for development of 
techniques for investigating meteorite 
characteristics. It is planning to spon- 
sor work which would simulate mete- 
orite particles in the laboratory and 
dctcnninc their effects on materials- 
Negotiations arc under w'.iy with con- 
tractors to conduct these cxpciimcnts. 


Meteorite mcasurcincnt techniques ex- 
pected to be developed in this investi- 
gation would be used in future research 
vehicles. 

Plans for one of these vehicles. 
Farside II (AW Nov. 4. p. 271 ate 
already completed, awaiting approval 
by Ait Research and Development 
Command as a follow-up, bv .Aeronu- 
tronic, of Farside I. 'I'he ' Phase 11 
vehicle, initiated as a preliniinan- sludv 
under Farside I project, is intended tii 
place a payload in the vicinity of tlic 
moon, not neccssatilv for impact on 
the moon. 

In addition to studying number, size 
and velocity of incteotites beyond the 
fringes of c-attb's atmosphere and in 
outer space, F'atsidc Phase II project 
would also measure the moon’s mag- 
netic field, if any, with instriiineiitatinn 
developed during the F’atsidc Pliasc I 
project. Also projected for inclusion 
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in I''arside Pluse H is medsurcnicnt of 
election densities Ixtncen cirth and 

ConceivabU'. tlic I'atsidc II isiliicle 
could measuic moon surface character- 
istics if impact were acliieicd, but spe- 
cial instrumentation would liavo to be 
dcs'elopcd to measure surface penetra- 
tion and other material characteristics. 

Following the low-cost concept 
demonstrated in Farside Phase I, the 
Phase TI vehicle would be a combina- 
tion of off-the-shelf solid propellant 
rockets making a five-stage configura- 

Complete project, including 18 vehi- 
cles for preliniinatv test and final 
slioot, would cost about S8 million. 
Total payload would weigh approxi- 
mately 25 lb. 

Telemetry for the project is already 
designed. Transmitter weight would 
not exceed 10 lb. 

Vehicle would include following 
stages; 

• Stage one— four lliiokol Sergeants. 

• Stage two— one Sergeant. 

• Stage three— three Grand Central 
Rocket Co. units as used on third stage 
of Vanguard satellite \ehicle. 

• Stage four— single rocket of this type. 

• Stage five— scaled down (6-in.-dia.) 
Sergeant. 

Farside Phase II contemplates five 
steps encompassing preliminary testing 
and final slioot phase, as follows: 

• Step one. Two vehicles would be 
used in this first preliminary test. Each 
vehicle would be composed of live 
stages 3 and 4, and dummy stage 5. 
.\t Eninetok, in the Pacific, vehicle 
would be carried by a balloon to 100,- 
000 ft. altitude and launched. Altitude 
expected to be attained in this trial is 
S50 mi. Purpose of these vehicle 
fringes would be to check out ignition 
characteristics, performance, separation 
fcclmiqtics, and functioning of tclc- 


metrv. Pavload for this trial would onlv 
be lO lb. 

• Step two. This trial would incorpor- 
ate live stages 3, 4, and 5. would also 
carry 10 lb. payload, would reach 3,300 
mi. altitude, for similar checkout. Four 
vehicles would be used in this phase. 

• Step three. This would be a ground 
laiincli. using a vehicle composed of 
live stages 1. 2, 3, and 4, coupled with 
dummy stage 5. Payload of 10 lb, also 
would be carried. Prime purpose 
would be to check ground-launch tech- 
nique. Four vehicles would be used in 

• Step font. Same as step three except 
that all stages would be live. Two 
vehicles would be used for this phase. 

• Step five. This would be final phase, 
using all live stages as in step four, to- 
gether with total payload of 25 lb. Six 
vehicles would he used in this final 
firing phase, 

Vehicle Components 

Directorate of .\dvanced Studies is 
taking the long-range approach to pro- 
mote evolution of components specifi- 
cally suited to space flight. Aim is to 
develrrg techniques, enioodying novel 

tain performance compatible vvitli long, 
controlled travel in .space. 

Some of the prime work the directo- 
rate is sptrnsoring includes research re- 
lated to: 

• High-spccific-impiilse propulsive de- 

In this category Giannini Research 
Laboratories, Santa Ana, Calif., is con- 
ducting a program aimed at utilization 
of a high velocitv plasma jet to produce 
propulsive thiust. Plasma is a mixture 
of ions, electrons, and. at times, neutral 
particles. Investigation indndes various 
aspects of propulsion potential, such as 
acceleration and channeling of plasma 
jets by magnetic Gelds. 

Also involved is a basic study of the 
energy exchange process between elec- 


tric arc and gas flow. Ibis includes cool- 
ing considerations of electrodes and 
chamber walls. 

Fundamental investigation of electri- 
cal power sources for electrical tlinrst 
devices also is being conducted. This is 
aimed at harnessing such energy 
sources as nuclear reactors and batteries, 
generators using ionized gas moving 
against a magnetic field, solar cnergv. 
and atomic oxygen to drive a power 
generator. 

In course of its studies, Giannini has 
demonstrated the feasibility of drawing 
power for auxilian’ puqjoses from ion- 
ized plasma jets. Laboratory experiments 
have produced currents as Ivigli as 40 
amp. for this purpose. 

• Use of ionized fluid as propulsive nic- 

Ptoblem involved is to separate ions 
from electrons and accelerate them sep- 
arately by electrical means to extremely 
high velocities to obtain momentum 
changes from small quantities of mass. 

Both North .\morican Aviation's 
Rocketdvnc Division ,ind .^erojet-Gcn- 
eral Corp. are working in field of ion 
propulsion under contract from the Air 

Rocketdyne is conducting a systems- 
aualysis tv'pe of research, while Aero- 
jet's tcsearcli is of a more specialized 
nature dealing witli tecliniques for pro- 
duction of copious quantities of ions. 

Studies thus far ate all of a funda- 
mental nature. Init Rocketdyne already 
has proposed .actual development of an 
ion rocket motor for laboratory experi- 

Rocketdyne systems-analysis tcsearcli 
indicates that tliree parainctcrs will de- 
termine the design cfiaiacteristics of the 
ion engine. These are the ratio of ac- 
celerating voltage to effective atomic 
weight of propellant per unit eliatge, 
gross vveiglit of the vehicle, and thrust- 
to-weight ratio. Ion tlimst cliambcr it- 
self basicallv could be a simple device 
consisting of an ion source and electron 



Solid Propellant Rocket in Cradle 

Large solid propellant tockel produced by Aeiujet-Geneial Corp. lor U. S. Navy rests itv 
trailer cradle at Sacramento, Calif., production center. Tliis unit was successfully test fired 
at Aerojet's static test firing facilities at Sacramento, Picture gives idea of large rocket 
sizes possible in solid pro|>c1laiit rockets. Rocket was developed dining Polaris program. 
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source, with accelerating electrodes. De- 
sign of the thrust chamber will demand 
compromise in the selection of acceler- 
ating voltage, propellant, and tlirust-to- 
wei^it ratio of the vehicle, to achieve 
optimum balance between specific 
|xnvct demands, size, weight, and op- 
erating time of the rocket engine. 

Ion Rocket Research 

Productive areas of leseartli directed 
toward achieving a successful high- 
tlirust ion rocket engine specifically in- 
clude liigh-spccitic-povver clcctric.il gen- 
erators and heavy ion propellants. 

• Utilization of energy contained in the 
upper' reaches of atmosphere, such as 
50-100 mi. altitudes. 

.'U these heights, dvic to action of 
cosmic and solar radiation from outer 
space, atmospheric oxvgen and nitrogen 
molecules are dissociated. 

IF these dissociated molecules can be 
recombined, large qiuintities of energy 
can he released for possible use as pro- 
pulsive thrust. It is possible also that 
other planets, as well as c.irth, have 
atmospheres containing similar disso- 
ciated molecules and any .scheme to re- 
combine them might he useful to per- 
mit operation in region of flicst jilaiiets. 

-^crojct-Ccncral Corp. is investigat- 
ing. under contract with the directorate, 
theoretical and experimental factors re- 
lating to creation of a ramjet povvcrplant 

started about ,1 vc.ir ago and initial con- 
tract will tun until May. when it is 
likeiv to lx; renewed. Stiidv includes 
methods, rates, and catalysts for re- 
combination of atomic oxygen. To in- 
vestigate the tccomhination process, it 
iv first necessary to produce atomic 
oxygen from molecular oxvgeo. Tliis 
includes use of shock tubes, discharge 
tubes, and .application of liigli tempera- 
ture and low pressure. 

It is concciv.able that by utilizing the 
rceoinbination energy of the atoms en- 
countered that sufficient propirlsive 
force may he obtained to compensate 
for llic drag due to the particles. Re- 
eombinafion niielif l>c accomplished 
by compression .alone, depending upon 
flight speeds, but the nvost rcasibic 
.vchemc might he to use coniptession 
plus cntalvtic action. 

Supplemental Thrust 

It may he possible to use ciicmical 
hydtocitbon fuels to supplement the 
basic recombination process in order 
to obtain higher thrust for accelerating 
to escape velocities. It is believed that 
only relatively small quantities of 
chemical fuel in conrbination with 
molecular oxygen resulting from the 
recombination process would he needed 
to double the thrust resulting from 
the recombination process alone. 

One of the potcntral uses of a re- 
combination ramjet would he in a teU- 
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ti\cly lo« altitude satellite. It iiiigUt 
also be used for the le-entty phase of a 
space s'cliiclc, and conccivabh’ as a 
"factor" for collecting and storing free 
os\gen and nitro|cii atoms. Another 
use might be as a high-altitude signal 
reflector. 

Sufficient tesciitch progress has been 
made so that sen broad discussions re- 
garding conffguration of a recombina- 
tion ramjet arc underway, Only basic 
concepts are insohed— details are neces- 
sarily still in a formatis’C stage— since 
bulk of the effort is concerned with 
fundamental aspects of recombination 

Powcrplant conccivabb- might re- 
semble a huge duct, possibh 100 ft. in 
diameter and 1.000 ft. long. Esen at 
this stage of dcselopmcnt, the 1.000-ft. 
length might be consersatise for mili- 
t-ary application. .Aluminum foil con- 
teis-abfy could be used os the material 
of construction but rigidity and temp- 
traturc-resistance problems nould be 
formidable. 

• Ins-cstigation of techiriques to pro- 
duce and stabilize free radicals. 

Aim of this research is to determine 
feasibilits- of storing these nidicals and 
using the cnergs' released b\ their re- 
combination for propulsive thrust. 

.Aerojet-General Corp. and General 
-Atomies Division of General Dvnaniics 
Corp. both arc engaged in this work 
under contract with the Directorate of 
Advanced Studies. 

Energies per pound of propellant 
storable in the form of free radicals will 
be two to five times that available from 
known chemical reactions, thus pro- 
viding desirable specific impulses. 

Free radicals under investigation in- 
clude NH (Iminc) and II. Techniqucv 
for creation of these free radicals in- 
elndc the use of gamma irradiation, 
photochemical decomposition, thermal 

Characteristic of these free radicals 
is that they recombine almost as soon 
as they are formed; hence, the big 
problem will he to stabilize them so 
they can be stored in a practical way 
for use in a rocket. 

Free radical studies arc still in their 
infanev. Tlius far onlv minute quanti- 
ties of free radicals (Nil and II) have 
Ixutn stabilized for very short periods. 
But the reward for attaining such con- 
centrations of energy appear so attrac- 
tive that effort iit this area will be 
accelerated to promote new concepts 
for forming and stabilizing free radicals. 

• Magnetohvdrodvnamics. 

In .addition to propulsion potential, 
(ion or plasma), magnetohvdrodvnamics 
offers promise for magnetic control to 
reduce velocity of re-entry bodies to 
achieve very greatly reduced heat in- 
puts. Magnetohydrodynamic drag may 
1)0 effective for re-entrv of satellites 
weighing about one ton nr more. 



huiielaincntal advantage offered by 
magnetoliydrodynamics is that it be- 
comes possible to exert body forces on 
an electrically conductive fluid (such as 
the ionosphere). 

All previous methods of aintrolling 
fluid motion involve solid surfaces which 
push on the fluid boundaries. Since 
magnetohydrodvnamic forces can act 
at a rclativelv targe distance from the 
bodv containing the magnetic field coil, 
a larger volume of fluid can be acted 
upon than with an ordinarv wing. It 
thcteforc becomes possible to produce 
larger lift coefficients than can be 
achieved with ordinary wings. In addi- 
tion, ability to deflect the fluid at some 
distance from the body also affords pro- 
tection from aerodynamic heating 
which would normallv' be encountered, 
thus reducing thermal effects. 
Research in Progress 

Avco Research Laboratory, a unit of 
the Research and Advance Develop- 
ment Division of Avco Mfg- Co., 
Everett, Mass., is conducting funda- 
mental research in this field under 
contract with the directorate. 

• Novel ground-based detection for lo- 
cating veliicics in atmospheric fringe, 
100 mi. and higher. 

Research the directorate is supporting 
in this eategorv is aimed at a system 
which docs not require emission of 
signal from detecting apparatii.s (hence. 


unjammable), 0 |)fratcs equally well re- 
gardless of size and velocity of target, 
and is capiihle of operating over a very 
large range, using minimum amount 
of equipment. Study is now in its 
second year, has already resulted in an 
experimental device which indicates 
big promise. Effort is now being 
directed at refinement. 

Tills detection research is considered 
extremclv important, particularly for 
milibiry use, because present techniques 
have range and size-of-target limitations 
and use a pulse which requires rchi- 
lively large power and which itself may 
be detected, hence, jammed. 

Directorate of Advanced Studies is 
now ci-aluating a large number of pro- 

E sals for research considered critical 
pusliing back basic barriers in de- 
velopment of space technology. Some 
key proposals it is considering include 
research related to; 

• Generation of hypcrvelocity particles 
and their effect on materials, to simulate 
cumulative results of impact by meteor- 
ites in space. If small high velocity 
particles (artificial inctcoritcs) can be 
created in the labor.itorv. the measure- 
ment techniques can be developed so 
that interpretation of meteorite impact 
effect on space vehicles can lie made. 

Metlmds projected to be used for 
propelling hypervelocity particles in the 
laboratory encompass explosive charges, 
including simple pellets and shaped 
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RYAN BUILDS BETTER 


HOW THE VERTIJErCAN GIVE US 
A NEW SUPERIORITY IN THE AIR 


RYAN DOPPLER NAVIGATORS NOW 
IN PRODUCTION FOR NAVY AND ARMY 


ROCKET ENGINES 
POWER ARMY 
GUIDED MISSILES 



TliMclTolti 


...ARE USED >K THE VANGUARD 
LAUNCHING VEHICLE SECOND-STAGE 



cliargcs: liglit-|Js guns using liycltoguii 
or lidium as tiic [nopcUiiif mtdium. 
and dccitomagiictic dcsiccs, siidi as 
induttion units ciii|j]o\ing traveling 
magnetic fields acting on particles of 
niagnctit materials, or clcctroiiiagnctit 
repulsion ties'icts cmplojing magnetic 
fields acting on ciirrent-carr'ing jjarti- 
clcs or cartridges. 

Studies would encompass rations 
trpes of materials and sarimis particle 
sizes and speeds, 

• Detennination of electron and ion 
densitc in spicc- 

K'nou-lcUgc of these factois is essen- 
tial tn understand the cnsiromncnl 
in which high altitude missiles and 
manned and uinnaniied sehiclcs must 



distance tracking and nasigation. 

Tims far, cs'periincnts to dctcrininc 
electron densits hare used mdio wares 
reflected from moon's surface, aird dal.i, 
gires cumulative clcnsitr distribution. 

I he propos.ll iinticipate.s use of a 
high altitude vehicle or possiblr- large 
meteors as refleeting medivmis for gen- 
eration of point-br-poiiit information 
on ionic field in span’. 

• Intcraetion of free hrdtogc'ii and osr- 
gen atoms with surfaces. 

Practical benefit from this rrnrk is 
seen in tire c-aleulation of drag and as- 
sociated iicrodrnaniic phenomena dur- 
ing fliglit in extreme upper atmosphere 
(perhaps hfl to 100 mi. .iltitndeM. 

Tree atoms impin|in| on a surface 

inannet than do molecules because of 
the possihilitr of recoinhination of 
atoms at the stitf.icc and cheanical iii- 
tcraetion of the atoms rrith the .rnt- 
facc. 

Study rrould inr olrc fundamental ex- 

tions which might cx'ist iir high upper 
atmosphere- This proposal has been 
approved and fonvatded for contract 
negotiation. 

• Microwave envission from rocket cx- 
hau.sts. Purpose of research would he 
to delernvine whether such emission 
exists. While considerable study has 
been done in the infrared and vi.vihle 
re-gions of exhaust s])ectmms, little or 
nothing seems to he knovvit about emis- 
sion in the I'lictovv-avc region. Obvi- 
ously, determining existence of tlitse 
nvicrovvaves in rocket exhaust could 
open intetesting fields of militarv ap- 
plications. 

• Practical ion source for propulsion. 

One proposal involves exposure of a 

heated metal havina u hieh work fum 
tion such as timgstcir or platinum, to 
the vapor of an alkali iivetal such as 
sodium. W hen sodium coltidc's with 
the surface, it tends to give up an elec- 
tron to it so that the sodium atom is 
convftted into a positive ion. 'I'his 
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Flying Glass 

Perkin-Elmer designs and produces precision optics 
for the aircraft and missiles of the Space Age 


Higher . . . farther . . . faster — every 
advance in flightcraft brings a demand 
for improved optics for reconnais- 
sance, aerial photography, infrared 
detection, bombing systems, instru- 
mentation. Perkin-Elmer is meeting 
this demand with high performance 
optical elements produced in quantity 
at P-E's advanced production facil- 
ities in Norwalk, Conn. 

Experienced in optical design and 
in combining optics with electronic 
and mechanical systems, Perkin-Elmer 
is producing derotation prisms for the 
MA-2 bombing system which it de- 


signed and which is now used in the 
B-62- These prisms resolve 4 seconds 
of arc, and Perkin-Elmer has been 
able to mass produce them on a steady 
production schedule. Aspherics, too, 
are being made in quantity as a result 
of exclusive production techniques 
developed by Perkin-Elmer in the past 
several years. 

If your project requires optical 
elements made in quantity to close 
specifications, benefit from these spe- 
cial P-E skills and facilities. For 
information, write us at 770 Main 
Avenue, Norwalk. 



ENQINEERIN6 AND OPTICAL OIVZISION 

Perkin-Elmer 
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FIVE MISSILESXAT HIS FINGERTIPS... 


with Cubic MOPTAR 


"MOPTAR Developed for United Slates Air Force' 

CUBIC CORPORATION 

6575 Keavny Villa Road, San Diego 11. California 


Iwsiciilly is known ns the Ijiigiiuiit 
teehnique. 

Anothet proposal lot practic.il ion 
source is concerned witli diffusion of 
iitoins through "solid" walls to produce 
positive ions. Involved is a complicated 
interaction, not yet too well understood, 
hetneen atoms and the w-.ill. Corrttact 
for this experimental study already has 
Iiecn initiated- 

lliird scheme pro|)oscd involves de- 
termination of whether ions can be 
generated without application of elec- 
trical power in certain electroiv tic solu- 
tions under proper conditions of 
temperature and pres.vurc. 
e Feasibility study for lightweight com- 
pact |)ovvcr sources in connection vvitli 
ion or plasma propulsion. 'Ihesc light- 
weight units conccivablv could bo used 
as auxiliary power units in a vehicle 
vvhicli would use electrical or iron-clcc- 
trical propulsion system. 

High Vacuum 

'Ilie directorate has pioneered in high 
vacimni studies. High vaaumi research 
laboratorv (chamber) built bv Litton 
Industries under contract for the direc- 
torate has demonstrated the value of 
such a facility to carry out research asso- 
ciated with space conditions (AW' Oct- 
14, 1957, p. 62). Indications ate that 
this facility, as a research tool, will pay 
for itself many times in future dcvelop- 

Lahor.itory already has simulated 
altitudes of about 95 mi- with man en- 
closed, and with minor modifications 
inav possibly simulate altitudes of 150- 
200 mi. ■ 

Trials in the cliamber have demon- 
strated feasibility of man manipulating 
tools and instrumentation under Irigh 
vacuum when he is properly protected 
by suitable garment as tliat developed 
as part of the overall research facility. 
Use of electron gun to detect very 
small leaks under high vacuum, com- 
|jarable to space vcliicic conditions, 
also has been demonstrated. 

One of the big studies projected 
for file laboratory is investigation of 
metal surface friction phcnoineiij 
under high vacuum, where lubricating 
.surface films, including absorbed gases, 
are drawn off. leaving taw mctal-to- 
mctal (or other material) contact, llris 
condition may affect operation of 
mechanical devices in space craft. Some 
|jrcliniinarv research in this area lias 
I'hcadv been done in the clumlrcr in 
its trial runs under initial contract witli 
Litton. 

Plans arc being made to utilize the 
laboratory in the Study of design para- 
meters and pcrfonnancc of electromag- 
netic plasma accelerators for possible 
propulsion use. Cliamber will offer a 
ncccssan- realistic env ironment for study 
of tlii.s nature, possibly pointing out 


Aircraft and missile 
systems engineers 

Career positions are available at NAA-Columbus for elec- 
trical and mechanical engineers ready to graduate to systems 
design and analysis. 

SERVO ENGINEERS; Develop and design electronic 
servo systems for guidance and control application. 

HYDRAULIC ENGINEER ; Analyze and develop hydrau- 
lic systems and components for airborne use. Background in 
kinematics and aircraft structures helpful. 

PNEUMATIC ENGINEER: Analyze equipment and 
design and develop systems using liquefied gas. cryogenics. 
Background in heat transfer and fluid mechanics prerequisite. 

Qualified engineers are invited to learn details of these 
openings by writing : 

Engineering Personnel 
North American Aviation, Inc. 

4300 East Fifth Avenue. Columbus, Ohio 

NAA-Columbus, home of the T2J jet trainer and the A3J. 
a radically new electronic weapon system. 

THE COLUMBUS DIVISION OF 

AMERICAN AVIATION, INC. 
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For accurate creep rupture testing 
choose from 8 ARCWELD models 


Wherever there's a need for accurate, economical creep rupture test- 
ing, the answer to that need is performance-proved creep rupture 
testers from Arcweld Manufacturing Co. 

Choose from 8 compact, easy to operate, low maintenance Arcweld 
models, Capacity ranges from 6,000 to 30,000 pounds. Oversize 
Arcweld furnaces produce stable temperature up to 2,200 degrees 
maximum at no additioiuil cost, Exclusive automatic beam leveling 
control: no matter how far the sample stretches, beam remains level. 

Other products: eight-station rotary furnace jigs for hot tensile 
testing, master control panels, twelve-furnace Universal heat treat 
units and instrument cabinets. 

Hundreds of thousands of hours of lab performance have proved 
Arcweld testing machines to be the logical choice. Clip this coupon 
or write on your business letterhead to Arcweld Manufacturing Co. 
today for more information and a complimentary Arcweld Creep 
L oad Calculator. 


See krcweld'i Bearii 202 at Mdy Souriiwestera Expesitien ond Congress is Dallas 



differences associated nifli expcTiincn- 
tal ground runs and near-actual env iron- 
mental conditions- 

Othcr plans involve use bv other 
agencies of the chamber as an engineer- 
ing development tool to vacuum-soak 
missile or s-.itdlite components in de- 
termination of dcpcndabilih. 

Similar plan is to use the kiboratorv 
for checking performance of the "space” 
suit develop^ for flight with North 
American Aviation's X-1 5 out-of- 
atmosphcrc research plane. Tlris will 
provide opportunity to check out, un- 
der relativciv safe conditions, the most 
critical part of the overall X-I5 system- 
protection for the pilot. 


French Firms Start 
IRBM Study Group 

Paris— Group of French companies, 
mostiv aviation and chemical, have 
handed together under the name 
"Franec-Rockets” to studv problems of 
building intermediate range ballistic 
missile weapons in France. 

New group is sponsored bv French 
Defense Ministry. Idea is that since no 
one company has the facilities to tackle 
IRBM construction, the problem is best 
liandlcd by pooling available resources. 
French used the same svstem in build- 
ing the nation's first atomic center. 

French group has sent a team to the 
U. S. to study IRBM development and 
fabrication programs. French Defense 
Ministrv- reportedlv would like to have 
Francc-Rocfccts begin by building such 
weapons as the Ttior or Jupiter, then 
branch out into an all-French design. 

French companies belonging to 
Franec-Rockets include, in tne avia- 
tion field, state-owned engine firm, 
Sneaiia; state-owned aircraft fimvs of 
Sud Aviation and Nord Aviation; pri- 
vate engine firm. Hispano-Suiza: private 
aircraft firms. Avions Dassault and Brcg- 
net; in the clicmical field, Uginc-Nobcl- 
Bozcl; the construction firm. Creusot: 
and the big electronics firms of Thom- 
son-Houston and C.S.F, 

Atlas Base Construction 
Force Will Total 1,500 

Clieyenne, Wyo.-Abmif l.aOO cm- 
plovcs of Convair Division of General 
Dynamics Corp. will be assigned here 
during construction and installation 
pliase of nation's first operational mis- 
sile facilitv at Warren AFB, Atlas in- 
tercontinental ballistics missile is 
scheduled for operation from ^\’arren 
by fall of 1959. Conv-.iir said about 500 
persons will form permanent opera- 
tional force. Construction of rivo 
launch pads northwest of Chevenne 
will begin this summer. Two more 
will be built southeast and southwest 
of the city. 
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X-1 5 Rocket Vehicle in Fabrication Stage 
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SILASTIC 


hose stays flexible at 500 F 


Get latest data an Silastic 
Mail coupon today 


Whether the temperature registers — 130F or +500 F, 
Silastic” stays elastic . . . keeps its shape. Thai's why this 
versatile Dow Corning silicone rubber is ideal for jet 
engine hose, de-icing ducts, fuel tank ventilating hose and 
alignment couplings on jet engine tubing. Leading rubber 
companies fabricate Silastic hose, ducts and tubing in 
virtually any size, cross-sectional shape or color. 


first in silicones 1 


Typical Properties of Silastic for Hose, Ducts and Tubln!> 

iluTolurc range. °F -I.tO In 500 

rorion >on-corro»i«c lo inrlal 

,iure range Low preesure 

refinance Dependent on type t>( oil 

Light weight • Weather rcri»lanl • Flexibie 

II you consider All the properties of a silieooe rubber, you'll specify SILASTIC. 

UPdOW corning corporation • MIOLANO, MICNIGAN 


First Mono-Atomic Ramjet Vehicle 
Designed for 59 Mi. Altitudes 

T. L 1 V CT I’y Sterges Dcnicttiades and Catl Ktet- 

By Michael Yaftce sebrnn of Acrojct-Gencral Corp., who 

New idea in missile propulsion is were working on a similar study under 
commanding increasing attention from another AFOSR contiact. 
the Air Force. It is called a mono- Tire fascination of the recombination 
atomic or recombination ramjet and powerplant is that it could opciate for- 
derives its propulsive energy from the ex- ever, thenrctic-.illv at least, on a free 
othcrmic or heat produeing recombina- and virtually incxliaustiblc supply of 
tion of free oxygen atoms in a narrow energy. (In practice, the operating dura- 
altitude band at around 60 nii. tion of the engine will be limited by the 

Air Force Cambridge Research lifetime of the catalyst lining its in- 
Center, current sponsor of the project, tcrior wall. In the beginning. Dr. Har- 
is expected to ha\’c the first mono- teck estimates that catalyst lifetime will 
atomic-powered vehicle flying in about be restricted to a matter of months.) 
two years. The Center has contracted At altitudes above 37 mi. dissocia- 
with Dr. Paul Harteck of Rensselaer tion of oxygen molecules begins to ap- 
Polytechnic Institute's chemistry depart- pear. Ultraviolet rays from the sun 
ment to continue development o( his cause this dissociation, forming in effect 
Hate recombination ramjet. And Dr. a reservoir of solar energy. Upon re- 
Harleck has brought in Dr. Rudolf Her- combination into molecular oxygen, two 
niann of the Universitv of Minnesota atoms of oxygen yield 118 Kcal/mole 
for studies on vehicle configuration. 0-. From 59 mi. up, it is believed that 
Earlier, under contract from the Air all oxygen is dissociated. And at 62 mi. 
Force Office of Scientific Research, Dr. one cubic centimeter of atmosphere 
Harteck and his assistant. Dr. Robert contains approximately lO"* cai. of 
R. Reeves, Jr., demonstrated the chemi- available energy in the form of dissoci- 
cal feasibility of using the oxvgen ated oxygen molecules, according to 
atoms available in the upper atmosphere estimates bv Dcmcttiadcs and Kretseh- 
to propel a missile. Slore recentiv, met. Visible proof of the existence of 
their results were essentially confinned free oxygen atoms was piovidcd by 



Bomarc Automatic Hangar-Launcher 


Boeing Bomarc IM-99 interceptor missile is filed from this automatic Iiangai-launehei. 
Ill test firings from Cape Canaveral, Fla., Bomarc has been held in readiness overnight 
waiUiig for o target to appear on radar far over the horizon, Then in 90 sec., hangar opens, 
missile is erected and fired. Aerojct.CeneraI rocket booster lifts missile off and it flies on its 
back until two Marquardt ramjets take over for .Mach 2.f interception flight, Size of the 
iiistjUaUon can be judged from Bomate's 47 ft. length, 18 ft span. 



AETCO 


for complete 
testing of 

aircraft components 
□ nd for the finest 
overhaul facilities 
WFfTK rOF BOOF: 

"How Aelco can help you." 


Aircraft Equipment 
Testing Company, Inc. 

1812 FLEET STREET 
BALTIMORE 31, MD. 
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DCnillDCn* ^ lightweight, low-loss, radiation-free cable with electrical 

uniformity for interconnecting the navigation and communication 
antenna circuits of the Douglas Aircraft Co.’s new DC-8 jet airliner. 


sPECiFiED^^^^^^if Coaxial CahU 

A semi-flexible cable with tubular copper inner 
conductor, foamed polyethylene dielectric and 
commercially pure aluminum outer conductor. 

With outstanding advantages for use in aircraft navigation, communication and warn- 
ing circuits that include: 

1. Twice the efficiency of solid dielectric (RG-8*/u) type of cable now in 
general use. 

2. Extended life characteristics that permit permanent installation and assure 
electrical stability during the life of the plane. 

3. Good frequency response over wide temperature variations: capable of 
withstanding highest summer ground temperatures, as well as extremely 
low temperatures found at high altitudes. 

4. Greater efficiency and improved system performance without the use of 
additional electronic components. 

5. Ability to operate in both pressurized and non-pressurized parts of a 
plane without the use of cable dehydrators or pressurizing systems. 

6. Lighter and smaller than many cables now installed in aircraft. 

Foamflex coaxial cable is supplied in long lengths on lightweight, disposable reels. For 
further information or inquiries, write Dept. FC. 

PHELPS DODGE COPPEHPmUCTS 

CORPORATION 

300 PARK AVENUE, NEW YORK 22, N.Y. 




inside the protcctisc nose cone of a 
carrier rocket. W'ithont any mt-.iiis of 
proptilsien in the lower atinosphcrc. the 
\chiclc will base to be carried to op- 
erating altitudes and, because of its light 
itmcturc, will hare to be protected en 

Actually, the experimental rcbicic 
envisioned bv Hartcck and Rcocs is 
a fairly smalt unit about 10 stj, ft. in 
cross section and weighing 5 oz. ot less. 
It would operate at an altitude of 59 mi. 
and, with its internal temperature of 
approximately 550C, rvould haw to flv 
at velocities of Mach 2 or les.s. Individ- 
ual units could carry pavloads of onlv 
a few grams. But a number of rcliicics 
might be wired together to produce a 
useful though still small oserall par-load 
capability. Dr. Hartcck suggests. 

Will It Fly? 

Ilarteck and Reeses state that a 
missile powered by the catalytic re- 
combination of dissociated oxygen mole- 
cules is feasible. Their reasoning: 

It is assumed that the \-chicle will fiv 
at an altitude of approximately 59 tni. 
uhere the total pressure is about two 
microns. At this altitude, one cubic 
meter of air will weigh 3.6 mg. and u-ill 
contain 20% oxygen by weight. 

If 50% of the oxygen is dissociated 
the weight of the free oxygen atoms will 
be 0.36 mg. This is equivalent to 1.3 
calories of heat of dissocution for each 
cubic meter of air. (This cheeks fairh- 
closely with the lO"* cal. per cubic eeri- 
timeter cstinratc of Demetriades and 
Ktetschmer for 62-mi. altitudes. Not all 
the air will come into contact with the 
catalyst lining, so even with an efficient 
catalyst, only 1 cal of the a\-ailable 
heat may be rccor ered. 

Assuming that the missile will be 10 
sq. ft. in cross section and svill flv at 
approximately 1.312 fps., it will take 
in H.120 cu. ft. of air every second. 
I-'rom this 1-1,120 cu. ft., the engine 
should tecoret -tOO calories of heat of 
dissociation. A reasonably efficient en- 
gine will conr-ert 23% of the ar-ailablc 
energy to thrust. 

But e\cn assuming poor efficienev 
and radiation losses, say with only 10% 
conretsion, and taking drag into ac- 
count, the engine will pitrduce a thrust 
and lift equisalent to 1 .2 oz. (-10 grams! 
and 6 oz. (200 grams) rcspcctisclv. And 
it is possible to build a sehicic, the 
RPl scientists say, that weighs 15 oz. 
or less with readily a\ailablc material. 

Attacking tlic problem from a differ- 
ent angle, Demetriades and Kretsch- 
mer artisv at essentially the same fig- 
ures, if not the Siimc conclusion. Thev 
say that a 100% efficient recombination 
engine will produce a thrust of -30 d\-ncs 
per square centimeter of inlet area at 
.III altitude of 62 mi., and that it is 
possible to obtain an operable engine 
u-ith a thrust of about 4 di-ncs pot 



Or. Nissan A. Finkelstein discusses CinemaScoae equation with 
Harold SIraat and Donald Mortimer 


Breaking through the TIME harrier 

Here’s brain power — human and electronic — to interpret 
your problem in terms of the practical optical solution. Here’s 
design engineering and production efficiency to fill your needs 
on schedule. 

An example: engineering alone of complex CinemaScope 
lenses ( see diagram above ) would normally have taken a year 
and a half; starting from scratch, B&L delivered finished prod- 
uct within six months. The same high-speed electronic cal- 
culation and automatic instrumentation that helped make it 
possible are available to meet your prime and sub-contract 

For design and development of new 
optical systems, or for production-run 
components — you’re sure of prompt 
delivery, to contract specifications, 
when you deal with Bausch & Lorab. 

WRITE FOR COMPLIMENTARY 
COPY OF LIMITED EDITION, 

"OPTICAL COMPETENCE" 

(on official letterhead, 
please, indicating title.) 

Bausch & Lomb Optical 
Co-, 8d526 Si. Paul St. 

Rochester 2, New York. 




AVIATION 


<, April 7, 1958 






Out nadon's growing ancnal ofmissiJcs. 
possessing fimusne speeds and awesome 
capabilities, muse be supponed by super- 
sonic aircraft of an entirely new order. 
Such a plane is the Lockheed F-104 Star- 
fisliier—ihe culminadon of mote than a 


decade of research and development in 
every phase of jet-powered flight. Plans 

mcrcial manited aircraft arc on the draw- 
ing boards at Lockheed— to give vital 
tacdcal and logistical support to our far- 


flung NATO missile bases, our missile- 
launching mobile units of the United 
States Armed Forces, and the thousands 
of industrial firms which produce the 

at optimum strength. 


airrra/t emmi tslablish official speed marks umil they have been operational 6 months. 


Lockheed’s famous “Missile with a man in it,” the 
F-104 STARFIGHTF.R . entered USAF service in February. 
Every time it flies an intercept mission for Air Defense 
Command, the F-104 exceeds the world’s official speed 
record (1207 miles per hour) for jet aircraft.* 

iJOCVmEEJy jneans JeadeirsAij? 

LOCKHEED CALIFORNIA DIVISION: Bvrbank, Maywood and Palmdale, California 
JET FIGHTERS • JET TRAINERS • LUXURY AIRLINERS • PROP-JET TRANSPORTS 

70 


square centimeter of inlet area. For 
a ramjet Cross section of 10 sq. ft-, this 
works out close to llartcck's figure of 
1.2 02 . (40 grams). 

This thrust compares favorably with 
the minimum frictioiuil drag expected 
at 62 mi. for n flight speed below Mach 
10. And the thnist-tc^rag ratio is the 
most import, mt fiictor in determining 
lire feasibility and usefulness of such 
schiclcs. The Aerojet scientists, how- 
eser. add that operation of the \ehiclc 
is "not easily practicable” because of 
the extremely light sttuctural weight 


Limited Speed 

Tlie theoretical task Demetriades and 
Kretschmer set for themsches was the 
clcvclopmcnl of a recombination ramjet 
that would fly at speeds close to Mach 
20 . 

After an extensis’e insestigation, they 
concluded that this w-as inrpossible. 

The limiting factor here is the ratio 
of the ramjet's radius to length. In order 
to achieve a thrust that is larger than the 
drag, the length must be less than 0.7 
as long as the radius. At the same time, 
for a catalvtic recombination engine to 
operate at this altitude and speed, all 
incoming oxygen atoms must come in 
contact with the caf.ilvst-lined walls, 
and this requites a lengt)i 57 times the 
radius. Obtaining recombination bv 
compression is likewise unfeasible, say 
the Aciojet scientists, because there is 
no diffuser which can compress air 
1.000 to 5,000 times with a length-to- 
radins ratio of only 0.7. 

Ilarteck and Reeves agree that it 
would not be possible to fly a recombi- 
nation ranijct at a vcloeitv of Mach 20 
or greater. But it seems very likely that 
such a veliicic will operate at Mach 2 
or under and. even at these compara- 
tively slow speeds, will prove a signifi- 
cant development. 

'ITso vehicle will be inexpensive to 
build and cost nothing to operate. Its 
light construction will be adequate for 
its low pressure operational environ- 
ment. In all likelihood, the small pay- 
load and capability and limited catuivst 
lifetime can be increased- And, unlike 
an artificial salcHitc, it will not have to 
fly in a fixed orbit. But, most impor- 
tant, the recombination engine opens 
up a new and potentially significant 
area of propulsion, with the Hate lead- 
ing the way to mote sophisticated and 
practical powerplants. 

Taking it into the interplanclaty 
realm, Demetriades and Kretschmer al.so 
see some hope for their high speed re- 
combination engine. On Mars, the 
presence of large amounts of atomic 
nitrogen (which has a heat of recombi- 
nation almost twice that of atomic 
oxygen) would make it possible foe the 
engine to propel a vehicle at sustained 
orbital spe-eds. 



AMERICAN picks PAYMOVER 

to handle new jet transports 


To handle its coming fleer of mammoth jet aircraft, American 
Airlines has started by ordering 15 "PAYMOVER" towing tractors 
for ground operations. 

Designed specifically for handling the planes of the jet age, the 
T-300S "PAYMOVER” features 4-wheeI-drive, 4-wheel steering, full 
powershife transmission, and weighs about 22 tons. With a feather 
touch, it provides up to 30,000 lbs. of drawbar effort and speeds up 
to 26 m.p.h. 

Smaller "PAYMOVER" tractors are available in several sizes to meet 
any towing requirement. Contact any Hough Distributor for more 
inlormatioti or write The Frank G. Hough Co., 700 Sunnyside Ave,, 
Libettyville. Ul. 



PAYMOVER 

THE FRANK G. HOUgTco!°‘'iIBERTYVILIE, III. 
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NORD-AVIATION 1700 Cciffon It bas increased inlet area for second phase of flight test program, and canopy redesign for bigb speed 
flight. Aircraft has reached Mach 1.8S in a climb with its ramjet developing 44,000 lb. thrust Ventral fins used on GriRon I are omitted. 


Griffon Support Survives Economizing 

By David A, Anderton 
Paris— France's only solidly supported 
research aireraft is the Nord-Aviation 
ISOO Griffon, a supersonic delta-winged 
plane posvered by a turbojet and ram- 
jct. 

Like the ill-fated Leduc 0,22 (\\V 
Nov. 4. 1957, p. 50), the Griffon has a 
single Sneema Atar turbojet hung in an 
annular duct that fonns the ramjet. 
The turbojet is used for takeoff and 
initial cliinbout; the ramjet takes o\-er 
from there. Now between phases in its 
test ptognim, the Nord aircraft has 
racked up about 80 ht. of flight time 
during the past year, and has extended 
its performance envelope to a maxi- 
mum of Mach 1.85 in a climb. At that 
speed, the ramjet was developing a 
thrust on the order of 44,000 Ib. 

That performance achievement has 
been the major factor conttibuting to 
continuation of the project after sup- 
port for the Leduc 0.22 had been with- 

Combination Powerplant 

French faith in the Griffon stems 
from its concept of ramjet-tutbojet op- 
eration, s'iewcd by some technicians as 
tlie ideal compromise solution for liigh 
supersonic performance at altitude cou- 
pled with combat-useful ranges and en- 
durance. For a long time that concept 
was solely exploited and backed by 
Rene Leduc, in a single-handed effort 
that Ftcnch engineers recognize and ap- 
plaud. Lcduc’s project held the en^- 
ncciing spotlight for a long time in tire 
postwar years, and received strong tecli- 
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nical-but wc;ikcr financial-support 
from the Ait Ministty. 

Then the Nord Griffon II entered 
tiie scene as a combination airplane 
hatdlv more than one veat ago, making 
its first flight on Jan. 2'?, 1957. Behind 
it were some vears of development and 
flight trials with turbojet power in its 
onginal aitft.imc, with the dclla-winged 
|>tedcccssors Gerfaut I and Gerfaut II, 
and a design family tree with roots th.it 
stretched back fise years to a glider of 
similar nerodvnaniic shape. 

This solid empirical and theoretical 
foundation has helped build tlic suc- 
cesses of the Griffon program. Its long- 
term future, like that of anv I'tcncli 
airplane notv. is an uncertain one as 
long as the government continues to 
ignore financially the development of 
ilie maiiv brilliant design concepts of 
the French aircraft industry. But for 
this fiscal tear at least, its future seems 

Griffon Aerodynamics 

The plane has mistakenly been called 
.1 canard because of the small delta 
surfaces fonv.ud on the fuselage under 
the cockpit. This may be a semantic 
nicctv. but the general concent of a 
canard is that the forward surfaces ate 
for control. On the Griffon, tlicv arc 
fixed surfaces— tlic I'rencli call them 
"the mustache’’— and tlict ate solely for 
preventing tlic nose-dotvn trim change 
that a delta-winged airplane experiences 
as speeds approach the sonic. 

The pilot of a delta usually has to 
crank in nose-up trim to countetact the 
natutal tendcncs' of tlic delta to tuck 
under at high speeds. The result is tliat 
the airplane is carrying scscral degrees 


of up-clevon in level flight, and the drag 
penalty is high. The I'aircy Delta, ac- 
cording to one American test pilot, had 
to use seven degrees of eleven in its 
record-breaking liiglispced runs and this 
definitely limited its speed. 

With the Griffon's mustaclic, lift 
builds up on tlie forward surface as 
speed increases, and produces a nose-up 
pitcliiiig moment that counteracts the 
nose-down pitching of the airplane. 'Ihe 
drag penalty of the thin, small forward 
wings is less than fliat of clc'ons at the 
necessary deflections. 

Tlic current Griffon is the modified 
first prototype that «as powered solely 
by an Atiit and was used tn develop the 
aerodynamic layout. It has been con- 
siderqblv altcted in the powerplant bav 
altliongh not much anywhere else. Now 
officialTv the second prototipe. it cat- 
ties the type designation 1500-02. 

Griffon lias a delta main surface nitli 
542 sq. ft. of wing area and a 60-deg. 
leading-edge angle. 55’ingspan is 26.6 
ft. Lateral and loiigilndinal control 
come from elevoiis at the trailing edge. 

CXerall lengtii of the Griffon, not 
counting tlic fliglit-tcst boom on the 
nose, is 45.8 ft. Gross wciglit is about 
14,540 Ib. 

Cockpit is only a fairing above and 
fonvard of tlic ramjet powerplant in- 
stallation. a huge annular duct that 
makes up most of the fuselage of the 
unusnal-Ioaking plane. 

Inside this duct is a single Sneana 
Atar 101 E.5 turbojet tated at 7,725 lb. 
take-off thrust nndet sea-level static con- 
ditions. The engine is a standard pro- 
duction unit like tliosc installed in 
bud .Aviation's Vautonrs. with the ex- 
ception that tlie nozzle area is fixed in 


the Griffon installation instead of be- 
ing the variable tvpe. 

Air entering the inlet expands as it 
approaches the engine inlet face. Tlictc 
is no internal sahing or diverting, and 
air that docs not enter the engine sim- 
ply bspasscs it through Ihe annular duct 
around the engine. Downstream of the 
engine's hot section, tlie ramjet begins 
wliete the annulus contains a ring of 
fuel injection nozzles. I''iirthcr down- 
stream is the flaineiioldcr. a double ring 
ivitli a \'-|uttcr cross-scction, the open 
portion of tlie \' facing downstream. 

There is a mucli smaller annulus be- 
tneen the fuselage structure and the 
combustion chamber of the ramjet to 
shield the fuselage from the high-tcni- 
peraturc burning inside the chamber. 
It discharges upstream of tlie main 
ponerplant exhaust nozzle through a 
scries of openings wliich can be seen 
around the failpipe of the engine. 

Fuel sv-stein, like the ramjet, is a 
\ord-.Asiation ele'clopment. 'I'hc fuel 
piinip is driien from accessory section 
of the turbojet and is capable of moving 
10.560 gal. /lit- Fuel is metered bv a 
system including a computer witli an 
avionic limitet. I'ucl can be fed from 
tanks to either turbojet or ramjet or 
lioth. except for a single tesetvc tank 
for the turbojet alone. 

Shock System 

The Griffon air intake at first appears 
to be a simple pitot tvpe witli a nor- 
mal shock at the lip. .\ctuallv the shock 

G ltcrn is more complex, Ixe.mse of tlic 
vv wave from the cockpit nose and a 
sccondari' shock triggered bv interac- 
tion ill the boundary layer. This sec- 
ondarv- shock and the bow wave make a 
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lambda sliack system upstream of tlie 
inlet. 

A third shock in the system occurs 
ahead of the cowl lip, so that at 
supersonic fliglit speeds the diffuser is 
operating with flow spilling over the 
outside. 

In spite of the apparent aerodynamic 
complc-iity of the system, the ram pres- 
sure recovers' is high. During one flight 
test at Mach 1.8. pressure recovery 
readings at the face of the Atar inlet 
showed diffuser efficiencies of about 
0.9 and for the byisass air showed effi- 
ciencies onlv slightlv lower. 

There lia\e been no indications of 
flow instability in the ramjet syatem. 
such as would produce "buzz" at tlie 
inlet by alternately swallowing and re- 
gurgitating the shock. 

So far Nord engineers have seen no 
need for modification of the present 
inlet configurahon. although it has been 
inctcase-d in area once. It is possible that 
for the higher speed range-s. the in- 
creases in pressure loss caused hy stick- 
ing to the simple pitot inlet may force 
a change to a more sophisticated type. 

Diffuser efficiency curves plotted 
against Mach number generally stay 
high and flat for a small portion of the 
speed range, and then drop rapidly. ’Ihc 
Griffon’s inlet is obviously operating on 
the high portion of the cunc now. but 
if the flignt envelope is extended much 
further, it will start sliding down 
toward low efficiencies. Tor this reason, 
a central conical-form body may be 
nccessarv to generate a second inclined 
shock system and further reduce the ap- 
proach Mach number so that the efti- 


Powerplant Tests 

Before the Griffon flew under the 
thrust of its ramjet, the powerplant had 
been tested on the ground in tunnels in 
simulated flight. 

The airframe, almost exactly as it ex- 
ists todav, ss-as built in prototype form 
and powered solely by the Ata: engine. 
That layout, the Griffon 1, first flew 
Sept. 20, 1955. lire major aim of the 
flight test program was to obtain data 
points on the aerodynamics of the con- 
figuration, uninfluenced by what were 
then the uncertainties of ramjet opora- 

The powerplant of Griffon II w-a.s 
tested in a complete fuselage in the 
giant tunnel of ONERA, the Ftcncli 
equivalent of NACA, at Modane. Ig- 
nition, shutdown and sustained opera- 
tional conditions were produced in the 
tunnel for the turbojet and ramjet, and 
for both together, llie success of these 
rests paved the way fot the flight trials 
of the second phase of Griffon develop- 

Modified to take the complete power- 
plant, the first prototype Griffon I be- 
came the second prototype Griffon II 
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Tirst ramjet ignition vva.v made on the 
17th flight, using a pilot light to ignite 
the test of the chamber. On NIatch 15 
during the iStli schedHlc-d flight, the 
nimjet was ignited electrically in the 
usual way without the pilot light. 

Two days later, the Griffon e-ased 
through .\(ach 1 on its 20th flight with 
\ord Chief Test Pilot Andre 1 vucat at 
Ihe controls. 

First phase of the flight test program 
ended June 6 and the airplane went 
into the shops for modification of the 
air intake. With a larger inlet fitted, the 
flight envelope was gradually extended 
until Mach 1.5 was reached. ,At that 
point there was a second brief halt while 
engineers and pilot took a good look at 
the results, because they wanted to 
avoid the phenomena that had made 
trouble for other planes at that speed. 

Nothing shovvcel in the test results 
to indicate any problems. Flights re- 
sumed and Tureat, in one test, rolled 
the airplane at Mach 1.6. The flight 
test program was to be terminated at 
Macn 1.85, primarily for reasons of 
heating on the engine, and that dav 
came on Dec. 9 last year when Tureat 
rocketed upw-aid in a climb at that 
speed. This marked the end of the first 
phase of the Griffon flight test program. 

Only major change during the flight 
test work with the Griffon II w-as en- 
largement of the air inbkc: there were 
no configuration changes in the air- 
plane except fot canopv redesign anrl 
no control changes. Ventral fins, tried 
on the Griffon I, were not installed 
on the Griffon II. lliey may be needed 
in later flight test work as both altitudes 
and speeds arc increased. 

Oraervers expect that the next de- 
velopment phase of the Griffon will be 
to install the Sneema Super-Atar, the 
so-called "all-stccr' engine designed for 
llic Mach 2 or ? rr^ime. Tliat engine 
is considerably larger than the Atar F..5 
ivow in the Griffon, and would demand 
a much larger powerplant bav and air 
inlet- Die Griffon configuration, with 
its cockpit divorced from the power- 
plant. will be relatively easy to modify 
to take the bigger engine. 

Family Tree 

There arc sonic aerodynamic simi- 
larities between tlie Griffon in its pres- 
ent form and Nord’s predecessor delta 
design H02 "Gerfaut." Both liave 
similar delta wings and swept vertical 
tails; both have straight-through power- 
plant syxtcms. Consequently the flight 
test |jtogtani of the Gerfaut contributed 
gre-atlv to the background and experi- 
ence of pilot Tureat and the engineers 
vvotkiiig on the projects. 

'Ihe two planes differ in powerplant 
and in longitudinal control systems. 
'I'lic Gerfaut used a small slab delta- 
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SPIRATUBE helps keep 
jet’s brains cool 

Wherever planes fiy, Spiratube is used for ground 
service support. Here it’s used to keep the electronic 
flying and fire control brains of a Convair F-102A 
from overheating during ground tests. Used in con- 
junction with a Keco Air Conditioner, it helps keep 
the air at 80° or less and under approximately the 
same pressure as when the jet is airborne. 

Spiratube*, a flexible, reinforced fabric duct, is 
used for this purpose because it is able to withstand 
abrasion and pressure and retracts easily for storage 
in the compressor. (A 25-foot section of Spiratube 
retracts to 3!= feet and forms a compact, lightweight, 
easily portable bundle.) 

Flexible Tubing makes a complete line of flexible 
ducting and special shapes for the aviation industry. 
And the background and experience of our field en- 
gineers are always available. Say the word and we’ll 
be glad to have one of them stop by to talk over 
your problems. For full information, write Dept. 204. 

ReprasBnted natlenolly by Aero Enginear* 
tng Co. and AIrsupply Co., and by Aito- 
cloted Industries In Seanle. Washington. 


flexible Tubing 

Corporation 
Guilford, Connecticut 

Anaheim, California Hillside, Illinois 


tail witli blunt trailing edge for pitch 
control; Griffon uses clcvons. 

Both planes had a common ancestor 
in a wooden gUdet dE\-clopcd originally 
as a low-speed test vehicle for the 
Arsenal 2301 interceptor. Tlic glider, 
designated Arsenal 1301, w.is first de- 
signed with a swept wing and later 
equipped with delta surfaces of hvo 
different sizes. Its test program was 
aimed at getting low speed data for two 
rariants of the Gerfaut; 'Ibe Gcifaut 
l.A witli 204 sq. ft. of wing area and 
the Gerfaut IB with 282 sq. ft. of wing 

Later the glider was fitted with the 
fixed nose surfaces that became the 
trademark of the Griffon; for some of 
its flight trails it retained its conven- 
tional horizontal tail as well. 

To keep the history complete, the 
Griffon started life named ‘'Guepard” 
(Cheetah); Griffon is, of course, a 
mythological figure which combines 
the best features of a lion and a fire- 
brcatliing flying dragon. "Gerfaut" 
means "Falcbn" in English. 

There were more than airplane name 
changes during the Griffon program. 
Xord-Aviation recently took that cor- 
porate name in place of the more 
unwieldh’ Societe Nationale de Con- 
structions Aeronautiques du Nord (SN- 
CAN). Before that, the former gov- 
ernment organization Arsenal de 
I’Aeronautique had been absorbed by 
the Societe Francaise d'Etudes et de 
Constructions de Materiels Aeronau- 
tiques Spcciaux (SFECMAS) which 
Nord took oser in 1955. 

Nord dates back to the nationaliza- 
tion of the French aircraft industry in 
1936, when it was formed primarily 
from the Societe dcs Avions Henry 
Potez. In later years it absorbed others 
of the great names in French ar iation: 
Caudron. Amiot, Hanriot. 

Now it is the second largest aircraft 
factor'’ in France, with about 8,000 
technicians and workers. It has three 
major di'-isions: highspeed aircraft, 

whicli liandlcs projects like the Gerfaut 
and the Griffon; missiles, which has 
developed the highly successful SS-10 
anti-tank weapon recently ordered b'- 
the U. S- Army, and transport, which 
has designed and produced the Noratlas 
transport for the French and Germans. 

X-15 Rocket Powerplant 
Test Stand Being Built 

Reaction Motors. Inc., Dem-illc, 
N. ]., is building a 100,000 lb. thrust 
capabilit' lest stand to accelerate test- 
ing of Pioneer, rocket powerplant for 
X-15 research aircraft. Located at Lake 
Denmark. N. J., stand will be built for 
liorizontal firings, but with a provision 
to accommodate all-altitude testing. 
Completion date for the 5300,000 test 
unit is June 1, 1958. 
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An Exide battery gives you a feeling of confidence 

. . . confidence that you’ll be able to take off on sc/iedufe 


SILVIUM RESISTS CORROSION 



Silviuir alloy jrid Non-Sllvlom alloy 
ooirosron lest. erid alter same lest. 


The one time when you can least 
afford a battery failure is during 
lakeofT, But when you have Exide 
aircraft batteries in commercial 
planes, you have dependable pro- 
tection against the major cause of 
sudden battery failure. 

In place of ordinary positive plate 
grid alloys, Exide uses Silvium,* a 
new. patented alloy that resists cor- 
rosion up to lOOft longer. While in 
other batteries corrosion often causes 
sudden failure. Silvium grids nor- 
mally outlast the battery. In addition, 
experience proves Silvium stretches 
battery life, giving you more value 


Eliminate this needless threat of 
takeoff delay from your operations. 
Install Exide Batteries. For infor- 
mation, call your nearby Exide sales 
office. Or write Exide Industrial 
Division, The Electric Storage Bat- 
tery Company, Philadelphia 2. Pa. 
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Electra Designed for Production Savings 


This IS the seeoniJ of two articfcs by 
Irving Slone on the Lockheed Electra 
(iirhoprop frarrsport. The first article 
appeared in last tveck’s Aviation 


Burbank— Lockliced Aircraft Corp. 
has designed the Electro turboprop 
transport to stress lexels considerably be- 
low the permissible ultimate tensile 
strength in wing, fuselage, empennage, 
landing gear and other parts of the 
aircraft. 

For example, in wing empennage, 
stress level is about 1 that of available 
strength. In fuselage, stress level due 
to pressuiiaaKou is about i that of 
available strength. In landing gear 
critical areas, such as lugs, l-ockhcccl is 
using onlv about half the available ma- 
terial unit strength- 

Loclihced has cranked in an excep- 
tional amount of pte-pren ing to ensure 
top reliability. More fatigue testing 
has been pcrfomicd on Electra struc- 
ture than on anv previous Locklieed 
plane, including military articles. Ex- 
tensive tests have been conducted on 
wing joints and surface discontinuities 
(cliangcs in direction of primary struc- 
ture and cutouts) to determine that 
these would not bo a cause of fatigue 
failure. .As a result of this extensive 
test phase, outer wing pancl-to-eenter 
section joint was modified and changes 
were made in material distribution and 
detail tadii. 


Fatigue tests were conducted on 
Electra fuselage structure and on the 
very similar Constellation structure 
because tliesc piincls uetc available im- 
mediately. Under cyclic air pressure 
loading simulating Electra pressure, 
|xmcls were tested without windows 
and witli vviiidovvs of various configura- 
tion, finally leading to development of 
forged window frame. W'liete-as cracks 
could be developed in tlie skin with 
extended testing, thev stopped at the 
window frame, normally a aitical area. 

tn addition to these panels, a com- 
plete Super Constellation barrel (siini- 


ment and detail components) was used 
to simulate forced vibration from pro- 
[jcller blade passage. Knowledge gained 
from this test was incorporated into 
Electra design, led to reinforcement 
in region of the propeller plane of 
both Electra and Super Constellation. 
Principal nrodification was increase in 
fuselage side radial stiffness by factor 
between two and four, depending upon 
specific area. 

Fuselage joints were painstakingly 
checked and changes made. I'or ex- 
ample. tlic most critical joint from a 
tension viewpoint is in a girth direc- 
tion at the top of fuselage above the 
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wing. Modifications in skin attach- 
ment and fittings note made in this 
area. Main and nose landing gear wcti 
exhaostivclv checked in fatigue trials. 
Loads were introduced to simulate 
actual landing, braking, engine cunuia 
and taxiing o\ct reasonably rough rnn- 
wai-s. In all, about 50 different load- 
ings stere used to simulate the spec- 
trum associated w ith one flight. 

Main landing gear already has more 
than 220.000 simulated fligfils chalked 
up against it, with no major difficulties 
encounteted. Nose gt-ar has success- 
fully been put through 160.000 simu- 
lated flights and results indicate ex- 
tremely long structural life. 

Otficr gear trials included drop tests 
to establish orifice sizes for landing im- 
piict absorption. Simple orifice plate 
was found to be satisfactory for main 
landing gear, while nose gear required 
use of a tapered metering pin in com- 
bination with the orifice plate. 

Elcetra nose gear steering motor and 
sliimmy damper arc combined in a 
single unit, Earh' tests on complete 
nose gear in Lockheed's shimmy tower 
indicated steering difficulties stem- 
ming from too mucli friction in tire 
system. Steering mechanism n-as re- 
desi|ned to enminate objectionable 
friction; design tlien was tested for 
shimmy and prm ed stable. 

Fuselage Pressure Tests 

In fail-safe fuselage tests, Lockheed 
engineers are inllating Elcetra body to 
operating pressure, applying bending 
loads wfiich would stem from sesere 
turbulence, then sescring critical ele- 
ments during this loading condition. 
Tliis is tlic first time Lockheed lias 
used an entire fuselage— from forward 
to aft pressure bulkhead— for this tspc 
of testing, to completely simulate 
severe operating conditions. 

Abont 56 cuts ate being put in 
ctiticul areas. One of these locations 
is tlic heavy, forged main frame for 
fuselagc-to-wing attachment, which 
will be severed completely. Other loca- 
tions include window frames, wind- 
shield posts, fuselage skins and frames, 
and cornets of doors. 

M'ing fail-safe tests have been com- 
pleted, and original design essentially 
has been verified- 1'csts sliow that 
fail-safe requiranents of sircar webs, 
spar caps and intcgrallv stiffened sur- 
face structure have been c'xccedcd. 

For fail-safe cliaractcristics in the 
windshield, construction comprises an 
outer layer of A-in. Nesa-heated semi- 
temperod glass backed bv 1-in. vinvi. 
followed by i-in. full-tempered glass 
main pane, and inner pane of I'n-iii. 
glass scpiruted from nrain pane bv i- 
in. vinyl. During tests, all glass panels 
were deliberately failed and it w-as 
shown that vinyl alone was sufficient to 
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nitrv up to twice eahiii operating pres- 
butc. Bird impact test results dictated 
use of the 4-in. vinyl and A-in. glass 
to contain any broken pieces of nrain 
pure, preventing thenr from strikiirg 
the pilot. W'itlrorrt these inner vinyl- 
glass layers, flying particles of main 
pure rrrutilated siimrlated pilot (clav 
dnmmv). 

f'lrsclage cabin windows incorporate 
biitxially-strctchcd Plexiglas S3 in two 
panes— .5>-in. outer sheet and .23-tn. 
iirner sheet. Outer pane normally car- 
ries errbin pressttte. In fail-safe demon- 
stration, outer paire w-,ts dcliber.itcly 
failed under twice tire cabin opetafitrg 
pressure aird iitncr pane withstood the 
loitd although it had beerr previously 
scored and pinrctured to siiirulatc pos- 
sible service abuse. 

Ducting for distribution of engine 
bleed ait for anti-icing vviirg aird em- 
pennage leading edg« was designed as 
.1 tension svstem with only font me- 
chanically flexible joirrts in the priinary 
lines— one a! each ctrgitre near its bleed 
port mairifold. Since dimensional 
changes in the system due to thermal 
cxpaitsion. wing flexure and ctrgiire 
motion must be taken by flexing, high 
strength staiirless steel alloys were used 
for the distributioir lines. 

Complete nrockup of the system vv-as 
operatecl under simulated iciirg condi- 
tions to verifv structural integrity. In 
addition, the portion of the system at 
the engine was fatigue-tested sticccss- 
Fullv at maximum temperatures and 
pressures by cyclicly varying engine 
motions. 

Thermal Mockup 

Elaborate fnll-seale thermal mockiip 
is being used to check and refine air 
conditioning (heating and cooling) in- 
stallation. Costing about SI 20.000, 
this speciallv-eonstriictcd unit rcptc- 
bcnls a -tO-ft.-long section of the Elec- 
tra fuselage completely ttinimcd on 
the inside including cabin liners, in- 
sulation, carpeting and lights. Hot or 
cold fluids arc circulated tlrroiigh metal 
tubing on the outside of fire skin 
piuicls to produce temperature ranges 
for various time periods in simulated 
flights. Mockup is instrumented on in- 
.side to record corresponding conditioirs 
in cabin. Tests during the p.ist year 
have proven system pctfotmancc and 
have resulted in improvements over 
original specifications. 

To determine acoustic cbatacletislics 
of the hare fuselage and the fuscLige 
with insulation and interior trim. Lock- 
heed constructed a mockup fuselage 
section about 25 ft. long, costing about 
$100,000- Tests arc being run with 
noise source spanning a spectrum from 
about 30 cps. to about -1.000 cps. Ef- 
fects of frequencies above -f.OOO cps. 
can be readily projected. Under tbese 
conditions, variotis types of acoustic 


trcatinents have been checked. Results 
have given an optinium distribution for 
weiglit of I'ibergla.s used in cabin in- 
sulation. Also, it has been found that 
use of isolated radiant heat panels pro- 
vide in some degree the effect of using 
a double-wall structure. Insulation, 
tape and trim liavc been firmed, but 
tests arc being contiinicd to achieve 
possible improvements for future Elec- 

In addition to tire program on the 
acoustic mocku)) witli external noise 
source, Iivdrauhc mockup also has been 
used to determine sound levels result- 
ing from operation of pumps and lines 
underneath fuselage fiuut. This has 


resulted in development of pump box 
enclosures, pump v ibration mounts and 
acoustic filters for hydraulic lines. 

Tests indicate that Elcetra. with its 
13.000 eshp. for takeoff and 13.5-ft.- 
ciiametcr fout-bladed props, will be 
appreciably quieter than a I0-I9G 
Super Constellation with 13,600 blip. 
and 1 3.2-ft- tlirce-bladcd props. 

First flight-test Elcetra is not com- 
pletely trimined. but sound measure- 
ments indicate that target levels will 
he met. 

In engine supporting structure, stain- 
less steel is used wlicre operating tem- 
perature and fire barrict tequitements 
must be met, 'fitanium is used for cx- 
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AWICA COUPLINGS-V-Band types for high 
pressure, high temperature applications on 
flanged joints. Can be made in any size. 

K) 

AWICA ClAMPS-for Ouct or Hose connec- 

to solve installation problems and to fit 
any reoulrement of space. Available in all 


AWICA LIQUIDOMETER CLAMPS— designed 
for one-hand assembly in blind locations, 
with quick-release feature. (Other styles 

Patented "hook-bolt" feature permits easiest installation in restricted spaces. All 
AVfICA Clamps are vibralionproof-corrosion resistant and can be re-used- Save 
with AWICA-specify AWICA. Write for FREE illustrated engineering catalog. 
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1,^^ ^ 12177 MONTAGUE ST.. PACOIMA. CALIF 
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tcrnal skins for flame resistance and 
structura] efficiency from non-biickiing 
standpoint when compated with tiiinncr 
sheets of stainless steel of same area 
weight- Aluminum alloys arc used for 
suh-stnjctural elements where tempera- 
ture conditions permit. Complete sup- 
porting structure has been static-tested 
ftoin forward engine mounts aft 
through wing attachments, with suc- 
cessful results through si-x ultimate 
loading conditions, 

No radical structural features ha\c 
been introduced in the Electra to at- 
tain speed of more than -100 mph. 
Emphasis has been placed on simplify- 
ing the structure to achicse weight and 
manufacturing economies wherever 
possible. Highlights of Electra struc- 

■ Integral stiffening, large single-piece 
forgings and clicmical milling hare 
been used for design, production cffl- 

• Fuselage skin is 2024 aluminum alloy 
supported by 7075 aluminum alloy C- 
rings. lleasy extruded 7075 ring 
frames arc employed at cutout areas 
such as cabin doors and other access 
openings. Chemically milled doublers 
arc usra to surround openings, sets- 
ing as additional load path to present 
cracks from progressing into basic 
shell. Hcas-y 7075 forged frames con- 
nect fuselage to front and rear center- 
section ss ing beams. 

• Windshield framing rigidity has been 
insured by use of hcaw extruded 7075 
posts and heasy 7075 sheet metal sills. 
I’osts and sills incorporate inultiplc- 
picce makeup for safety. 

Tsvo large 7075 truss-tspc forgings 
do double duty by supporting cockpit 
floor and nose gear. 

• Wing upper and lossei surfaces, 


made up of nine spanssisc panels at 
the root and narrowing to tlircc at 
wingtip. arc machined from integrally 
stiffened extrusions 17 in. wide. This 
panel width was established bv fail-safe 
requirements to ensure that failure of 
one panel would not induce failure 
into adjacent panels. Panels arc 
machined to taper skin, stiffener 
liciglit. and sKfIcner thickness for 
weiglit saring. Lower skin is 7075 
aluminum alloy, upper skin is 707S 
for better compressive strength. Front 
and teat spar webs are machined from 
7075 plate tapered in thickness from 
toot to tip. Web stiffeners ate ex- 
truded 7075 bulb T-sections, designed 
to pick up shear load from a failed web 
and transfer it to beam caps. 

• Entire outer wing panel comprises 
two fuel tanks, with inboard tank ex- 


Electra Timetable 

,\s of middle of March. Electros 
have achieved 99 flights totaling 145 

Electra No. 1. 106 hr. in 75 flights. 
Electra No. 2, 39 hr. in 24 flights. 
Ifiird plane will flv .\pril 10; fourth is 
scheduled to fly In May. 

Electra orders total 'l44: 

.Vmerican Aiilines 35 

Eastern Ait Lines 40 

National Ait Lines 23 

KLM 12 

Western Ait^ Lincs 9 

Ganida Indonesian 3 

Cathav Pacific 2 

Pacific Southwest 3 

Ansett/Ana 4 

Acioiijves dc Mexico 3 

General Motors Corp 1 
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tending from fuselage to inboard en- 
gine nacelle, outboard tank extending 
from outboard of inboard nacelle to 
wingtip. 

• Outer wing panel-to-ccnter section 
joint is combination shear and tension 
type. Up|)cr and lower wing surfaces 
and front and rear spar webs arc con- 
nected witli shear type splice plates. 
Sp.ir caps of the two wing sections ate 
connected with 7075 forged tension 
b.ithtub fittings. 

Production Economies 

Lockheed is stte-.iniliiiing its ptoduc- 

economies for the Electra. 

Scheduled to be put into operation 
this June at an installed cost exceed- 
ing S700.000 is a mimerie.illv con- 
trolled Kearney & Ttoeker skin iiiill, 
whicli will cut manufacturing costs, 
iiuptove repelitise quality. Macliinc 
lied will measure 12 x 52 ft., probably 
svill process two integrally-stiffened ex- 
truded skin panels siniultaneoush’. 

To facilitate niouincnt alon^ pro- 
duction line, Lockheed has dcMsed a 
massive gate-hpe jig constructed of 
IS-in. oil well casing, wliich swings 
open to permit passage of fuselage from 
tlic mating dock to the pressure dock, 
where structure is pressure-tested abose 
opetaKug value. Use of tlie gated jig 
cliiniuatcs large investment in ovcrlicat! 
handling facifitics, permits use of com- 
paratively low heiidroom area. 

For better pressure seal in entire 
cabin, sealant is applied between faying 
surfaces of skin laps and between skm 
.md bulkheads and stringers, before 
riveting. This ensures complete dis- 
tribution of sealant at possible Irak 
points. Lockheed has found that in- 
jection of sealant after structural joint 
has been made does not permit as 
tiioroiifh a sealant job as docs its prac- 
tice on tlie Electra. 

To reduce time for attacbineut of 
ribs to stiffener elements of integrally 
.stiffened wing skins, Lockheed has de- 
vised a special multiple-head drill 
which puts four lioles simultaneously 
in the stiffeners and in the li-clips 
located between stiffeners. A similar 
drill puts four holes hi the Il-clip web 
for atfachment to rib tab. 

Lockheed has developed a method 
for imbedding resistance elements 
(wire) in eahiii radiant-he-at panels. 
Insulated wire is placed on one face 
sheet for a sandwich panel, and lionev- 
comb core is placed over wire. Roller, 
with preset depressing force, is p,issed 
over core, imbedding element in core. 
Core cells arc filled with svnf.ictic 
fram edging for about 5 in. back- 
Othcr face sheet is added, and s,ind- 
wich panel is cured in special heated 
fixture, using vacuum. 

Compated to I049G Super Constella- 
tion and I649A Starlincr, Electra has 


about three times as many plastic 
parts, producing considerable weight 
savings plus comparatively small tool- 
ing cost to make intricate shapes. Air 
conditioning ducts arc almost exclu- 
sively plastic and, in addition to weight 
saving here, noise absorption is iin- 

Allison 501-D13 turbojet embodies 
14-stagc compressor, six combustion 
chambers and four-stage turbine, with 
turbine .shaft speed constant .at 13.820 
rpin, for all flight regimes. Coinptessor 
liandlcs more than 30 lb. of air per 
second at compression ratio exceeding 
nine to one at rated sea level povvet- 
Compressor bleed air is used for air- 
craft anti-icing system, anti-icing u{ 
air iiihikc scoops and successive engine 
starting. 

Reduction gear cuts power section 
sliaft speed of 13,820 rpm. to rated 
propeller operating speed of 1,020 rpm. 
In ground idle condition, 10,000-rpm. 
engine speed is reduced to 740 rpm. 
prop spe«i. cutting noise level during 
ground operations- 

Acroproducts propeller is four-blade 
unit incorporating spinner, manual 
and auto-featlierin|, and reversing ac- 
tion. Prop blade is hollow steel, lias 
maximum blade widtii of isi in. 
Prop diameter is I 3i ft. 

Prop spinnCT lias electrical anti-icing 
system, maintaining wet tunning sut- 



SPECIAL DRILL designed by Lockheed 
locates and drills four holes in H-clip and 
integral stiffeners of Electra skin panels. 

face for crilical areas. Cyclic dc-icing 
lemovcs ice from spinner blade islands 
.and blade cuffs. Opposite blades arc 
de-iced together for 12 sec. "on” and 
84 see. "off.” 

Propeller has its own oil suppiv, in- 
siiiing liydraulic control in emergency 
if engine oil should be depleted tapidlv. 

Safety coupling automatically disen- 
gages reduction gear from engine in 
event of failure of power unit when 


Electronic engineers 


NAA-Columbua, Prime Contractor to the Military 
for Advanced Weapon Syatems, both aireraft and 
missiles, has career positions available in these fields : 

ECM: analysis and development of airborne 
systems ECM. 

RADAR : system development of Pulse-Doppler. 
C-W, and pulsed radars. 

RECONNAISSANCE ; study systems for effective 
use of IR mapping, ground mapping radar, and signal 
processing methods. 

Qualified specialists are also needed for other 
reiiited electronic work in our expanding groups. 
Please write ; 

Engineering Personnel 
North Amei'iean Aviation, Inc. 

4.800 East Fifth Avenue, Columbus, Ohio 

NAA-Columbus, home of the T2J jet trainer and 
the A3J Attack Weapon System. 


THE COLUMBUS DIVISION OF 

NORTH AMERICAN AVIATION, INC. 
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1.500 sill), imgatiu: torque is readied. 
Coupling will operate only if saious 
power section failure, including nega- 

Inicl control meters fuel going to 
tenipcraturc datum lali’c by sensing 
and correcting for ait inlet pressure 
and temperature and power lever con- 
trol position set by pilot. 

Tem))cr.iturc datum salic bypasses 
portion of fuel rccciicd ftonr fuel con- 
trol. Amount bypassed dqiends on its 
density and turbine inlet temperature. 

Amplifier elccttonicallv matches 
actual inlet turbine temperature with 
salucs selected b\' pilot. Resulting sig- 
nal goes to temperature datum valve 


for positioning this vahe accotdingli'. 

I'or cabin cooling, air cycle system 
can reduce cabin inlet temperature to 
as Ion as 551‘. When additional cool- 
ing is required because of high ambient 
tenipcraturc, such as on the ground, 
I'rcoii vapor cycle system (grates 
automatically to maiirtaiii comfrirtablc 

Might station has air conditioning sn- 
tem separate from main cabin system. 
Cockpit has Kreon evaporator, recircu- 
lating fan and ckctric heating element. 

Cabin pressure is supplied bv two 
compressors geared to inboard engines, 
with ait supply taken from engine main 
air inlets. Compressor svsteiiis ate de- 


signed for parallel operation but can 
operate independently- System can 
maintain cabin at pressure cquiialent 
to S.OOO ft. during operation up to 
’0,000 ft-, and at sea level cabin alti- 
tude up to 15,500 ft., with either one 
or two compressors. 

F.lectrie.il system incorporates three 
direct-driven and one gearbox-dtiicn 
60-kva.. 400-crclc a.c. generators, one 
on each engine. Each generator supplies 
power through a three-bus system. In 
ease of tailiirc, loads arc siiitcbcd to 
tcmaiiiiiig generators. Emergency power 
is from batten or inverter. 

Direct current power is olitained with 
two 1 50-anip. traosformcr-rectificr 
units proiiding 2S volts. Each unit 
can handle all d.c. loads. 

Electra fuel svstem incoqioratcs two 
integral tanks in bos licam of each 
u’ing, independent accessories and 
plumbing for each engine, crossfeed 
system, single point underwing pres- 
sure fueling prosision as well as coii- 
icntional over-wing fueling arrange- 
ment. Inboard wing tank holds 1,090 
g.rl., outboard tank holds 1,590 gal. 
Expansion space is equivalent to at 
le.ist 29t of tank gross volume. Each 
of the four wing tanks feeds fuel to 
one engine, with all tanks connected 
to a CTOssfeed manifold for feeding fuel 
from any tank to any engine. 

Single point underwing fueling is 
centered in No. 3 engine nacelle. Mosv 
to ain tank may be shut off in fueling, 
or tank float vahes aiitomaticalh' wall 
reduce fueling rate at 90% tank ca- 
pacity and shut off at full capacity. 

Dump chute, equipped n’ith flame 
arrester, is prorided on each side of 
the aircraft to sene the two tanks in 
each sviiig. Dump srstem uses pres- 
sure hiding manifold, lienee^ is auto- 

undcnvmg fueling system is used. 

Passenger oxrgeu system is constant- 
flow ty])c. includes 38.-t-cu. ft., 1,800- 
psi. storage cylinder, contimious-icad- 
mg calindcr pressure gages in cabin 
and at cslindtr location, regulators, etc. 
Portable oxygen evlinder (11 cu. ft-i 
with both demand and constant flow 
outlets is located in cabin for emerg- 
cnci’ use. Crew oxvgcn sr'steni is sepa- 
rate, hooks to 38.-1-C1I. ft.. l.SOO-psi. 
storage cylinder, has four dilutor-de- 
mand regulators. Might station also 
has 11-cu. ft. portable oxygen cylinder. 

Aileron, elciator and rudder control 
sistoms incorporate cable installations 
to booster, and push-pull rods to con- 
trol surfaces. Boosters gisc pilot defi- 
nite control feel- Each booster includes 
emcrgcncs' bipass mechanism. 

S|)ced brake flaps normally operate 
thremgh same range and in conjunction 
with wing flaps by means of automatic 
control interlock which functions when 
wing flap is operated. 


EDO 

AIRBORNE 

LORAN 

COCKPIT-I NSTALLED 

PILOT 

DIRECT-READING 

OPERATED 

SAVES WEIGHT, REDUCES CREW COST, 
ADDS TO PAYLOAD 

SELECTED BY PAN AMERICAN 
WORLD AIRWAYS AND OTHERS 
AS BASIC LONG RANGE NAV AID 





Since 19 

5^”' ^ 

“^CORPOR^ION^ 

COLLEGE POINT, NEW YORK | 


AVIATfON WEEK, April 7, 1958 



AVIATION 


April 7. 1958 






It’s a tried and true axiom of American 
business that to be successful, you 
must “think big”. We don’t mean to 
rock the boat, but, when it comes to 
electrical connectors, we at Scintilla 
Division of Bendix Aviation Corpora- 

thinking small. It's worked out 
pretty well. 

When we first put our connectors 
on the market in 1946, we were 
delighted at the response of manufac- 
turers throughout the electronics 
industry. To put it briefly, they 
Ixjught ail we could produce. We 
knew, however, that to keep the 
industry on our side, we would have 
to move faster and more efficiently 
with each passing year. 

More than anything else, this 
meant achieving increa^ economy 


of size and weight. Along with im- 
provements in quality and constantly 
expanded output, we have worked 
always to make smaller and ever 
smaller connectors without reducing 
performance standards in the slightest 
degree. As electronics became a full 
partner in the booming aviation and 
missile industries, the need for smaller 
electrical connectors continued to 
grow. Wc supplied them. The indus- 
try bought them. 

Result; We are engaged in the 
greatest plant e.xpansion in our history 
— it is to be devoted to vastly in- 
creased production of betUr electrical 
connectors. Only your confidence in 
the quality of the connectors made 
by Scintilla Division of Bendix Avia- 
tion Corporation — and in the integrity 
of the people who work here — has 


made this expansion possible. We 
shall endeavor to continue to merit 
that confidence. saxTiLLA division or 
BENDIX AVIATION CORP., SIDNEY, N-Y- 
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Scintilla Division 



AV I O N I C S 


AMB Outlines Bid Award Method 
As Aid in 10 Proeurement Plans 


By Philip ]. Klass 

AVashington— Aiiwais Modernization 
Board has reicalcd details of the ptoce- 
eliirc it will use in picking winning con- 
tfiictors for its majot deielopmciits and 
whidi was used to select General Pic- 
cision Laboraton’ oier 17 competitors 
lo dctclop AMB's new automatic data 
pmeessing system. Information is e.x- 
[Kctcd to be helpful to companies plan- 
ning to bid on 10 other majoi ptocute- 
incnts ivhich AMB plans fot this year. 

Agcnci’s technique of using quanti- 
tative rating by sepaiatc groups of ex- 
perts is an adaptation of proposal evalu- 
ation proccduies used in major Defense 
Department procurements. Proccdute 
was worked out by Col. Carl I'ishcr, 
.\MB project manager on the data proc- 
essing program and chairman of flic 
cialuation team. 

.AMB decided in advance to cv.iluate 
data processing system proposals on the 
basis of three major factors; 

• Operational concepts. 

• Tcclinical excellence. 

• Comjsanv background, including key 
people who would work on the pro- 
giani. 

Contractors were asked to submit 
their proposals in three separate bindas. 
each corresponding to one of the three 
areas to be evaluated. Those proposals 
dealing with operations w-ac reviewed 
only by the operations evaluation group, 
while the tccliniea! group received only 
tlic technical proposals. 

Each evaliiiilion group, consisting of 
six men, was licad«l by an AMB c.x- 
|>ert. Majoritv of the team members 
were selected from men lecommcndcd 
for the job by the tliice niilitars' services 
and the Ciiil Aeronautics Administra- 
tion, in response to an AMB request. 

Group that made the operational 
evaluation, for cxaniplc. was headed by 
a foniicr C.AA traffic controller on 
leave from the .Air Transport .Assn. 
Two others were C.A.A traffic contiollcrs 
on temporaiy duty with .AMB. Remain- 
ing three membets uetc military pilots 
(two Ait Force, one Navy), t«o of 
whom also har e traffic rontrol experi- 

Eraluafion procedure prepared by 
I'ishcr called fat a preliminary elimina- 
tion in crent that more Ilian 18 indtis- 
trv proposals were received. Although 
onlv H came in, five of the 14 «etc 
dropped after initial study because one 
or more of the eraluation groups unani- 
mously agreed they were inadequate 


and failed to meet the agency's requitc- 

Proposal of each bidder is simultane- 
ously studied by all members of an erul- 
iiation group, and a decision is made to 
reject or pass it. Ix’forc proceeding to 
tire next company’s proposal. Decision 
lo reject a proposal during initial phase 
requires oalualion group to write a 
Stateuicnt gi\ ing reason.s fot its elccisinn. 

Propos;ils that get past first hurdle 
are then rcstudied indisidually by mem- 
bers of each evaluation group, rated ''c.x- 
cellent." “arcrage” or “poor" by eacli 
member of tire group according to a 
number of criteria on a formal rating 

For example. o]jcrational evaluation 
nf the recent data processing proposals 
was based on the following criteria: 

• Understanding of operational proh- 

• Meeting user tcquiicmcnCs, with sepa- 
rate ratings for niilifary, general avia- 
tion and commercial airlines, 

• Safety relatire to |jrcsent system. 

• Ease of exercising control. 

• Capacity iclative to present sr-stem. 

• Traffic rate relative to present system. 

• Efficicnev of airspace use. 

• Ease of transition from present sn- 

• Extent of coordination with ait de- 
fense, 

Teehnieol Evoluation 

'llic .six-man tcciinical cr-airitition 
group prepared rating sliccts which 
callctl fot similar appraisal of the fol- 
lowing factors: 

• Understanding of problem. 

• Technical feasibility of proposed solu- 

• Complcfeircss of engineering pro- 

• Effect of conrixmcnt failure (on sys- 
tem operation). 

• Reliabilits'. 

• Expandability, 

• Fail-safety. 

• Ease of maintenance. 

• Man-machine Tciatioiiship. 

• Time schedule. 

• Feasibility of test ]r1an, 

• Amount of design requited. 

• Amount of fabrication required. 

• Availability of GFE equipment re- 

lliitd .AMB evaluation group mem- 
bers each had two rating sheets, one 
intended to appraise the corporate ex- 
perience and fadUtics in the data proc- 
essing field, the other to evaluate the 
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A report to engineers and scientists from Lockheed Missile Systems — 
where expanding missile programs insure more promising careers 


COMPUTER *'FLIES’' MISSILE DESIGNS, 
SPEEDS POLARIS DEVELOPMENT 


A new analog computer is today speeding early development of the Polaris ballistic 
missile by virtually ‘‘flying" missile designs right off the drawing board. 

These ‘‘test flights" eliminate design flaws and come up with a workable form withci!'. 
wasting time and money building and flying proposed missile shapes. 

Two Univac Scientiflcs are also included in the division's computer facilities — 
already among the most extensive in the west. 



Advanced facilities like our computer installation have been developed through 
expansion in a variety of missile programs. These missile projects— including Polaris, 
X-7 and Q-5— have earned Lofkheed leadership in missile technology. 

More advanced projects we cannot talk about ace under way. This means engineers 
and scientists who join Lockheed Missile Systems now, can enjoy opportunities 
to grow rapidly in the years ahead. 

Positions are open for qualified people in: Information Processing, 
Telecommunications, ReUability-Producibility, Ground Support. Guidance, 
Flight Controls, Aerodynamics, Thermodynamics. 

Write or send resume to M. W. Peterson, Research and Development Staff, 
Sunnyvale 31, California. 


MISSILE SYSTEMS 


similar skills of indi\idual.s whom the 
coinpanv proposed to assign to the proj- 
ect. Kxpcricncc or talent factors listed 
on the corporate rating sheet and 
duplicated except for facilities and de- 
livery record on the individual talent 
sheet, included: 

• Data processing. 

• Display. 

• System work. 

• F^rication. 

• Field engineering. 

• Simulation, 

• Flight test. 

• Traffic control work. 

• Knowledge of New York area. 

• Fabrication facilities (corporate). 

• Test facilities (corporate). 

• Record of on-time deliveries on gov- 
ernment contt;icts. 


When each member had finished 
rating all proposals, he placed the rat- 
ing sheet in an cmclopc without dis- 
closing scores to other group members. 
Knselopcs were scaled, collected by 
group chief, deliscrcd to es-.iluation 
team chairman l''ishcr unopened. 


Weighting Factors 

Recognizing that an "excellent" rat- 
ing for certain evaluation criterui 
should carry greater neight in the 
over.ill score than the s.inie rating for 
another criteria. .\MB set up a point- 
weighting sy.stcm which was shown on 
the rating sheets. For example, an 
"excellent" rating on company experi- 
ence in data processing might be worth 
"X" points, while an "excellent" rat- 
ing in flight simulation might be worth 
only "X/2" points. As might be cx- 
|)ectcd. comp;iny's record for on-time 
deliveries rated a high ncightiiig factor 
Ixieause of .\MB's short program time- 
tahic- (AMB declines to release s|)ccific 
weighlmg factors used). 

In arriving at a enmposite score for 
c.ich compiiny's total proposal, a 
fonnula was cmplincd which gave 
cqiuil weight to company's sub-total 
score for each of the tliree major evalu- 
ation areas i.e.: operations, technical 
and company baeteground. However, 
once this had been done each com- 
pane’s compnsitc score was determined 
i)v ' multiplying -not adding— the 
n-cighted scores it had received for the 
three individual portions of its pro- 

lliis method of combination was 
intended to prevent a company with a 
verv low score in one of the three areas, 
but high scores in the other two, from 
walking off with the competition. For 
example, a compiiny's technical pro- 
posal and operational concC[5t might 
be excellent, but if it had an extremely 
bad record of late deliveries on previous 
government contracts, chances were 
that it would not meet the aitical 
limchiblc which AMB has set for the 
program. (,\MB team had access to 



Torque as low as 0.003 ounce inches achieved by Giannini in 
MICROTORQUE'and MINITORQUE* Precision Potentiometers 


For extremely sensitive instrument applications where minimum 
torque is essentiai. specify Ciannini Microlorquc and Minitorque 
precision potentiometers. Highly reliable performance under the most 
rugged operating conditions is assured by Giannini's care for detail 
and production crafdng. 

By using sapphire jewel bearings . . . and precision ball bearings in 
certain Minitorque models, these 1 inch diameter instruments effect 
an unusuaUy low coefficient of friction. 

Available in 12 standard linear wiring types, the polenliomeler 
output can. on special order, be designed to perform to a wide range 
of natural or empirical functions. All models employ non-corrosive 
precious metal windings and contacts ... thereby permitting light 
brush pressures and ensuring long noise-free life. 

Dependability, reliability, and ten years proven application success 
are your benefits, when you use Ciannini Microtorque and Mini- 
torque potentiometers- precision instruments “crafted with care" 

For addilional inlormarion. please write tor Bulleiins 3511! and 85I5I. 
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records on cor- 



their evaluation. 

Specific criteria wii 
in rating each of the 
procurements naturjll 




ploved ii 


plans to employ the same wientifie ap- 
proach to weighing objectivelv all sig- 
nificant factors in selecting the win- 
ning bidder. 


nuR aim 



attending should 
Carnes-, Arinc, 1700 ‘ 
Washington. 


plane and get an automatic "Airs W'eil" 


code assignment more difficult. Tcch- 
S"round'hir:'i^^^^^ 


► Wedding's OfF-Litton Industries and 

Jlanrlo r^i! fSSi.rS failum o f'sufr 
cieiit number of ARC stockholders 
to put up stock for exchange for Litton 
oposed merger be- 
ts Laboratorv 



Key Openings for Electronics Engineers 



-mirnmmir 



re-lent'less: 


Vought Vocabulary 

a missile that pierces hostile sky 

to pinpoint its nuclear strike 


Wlten a target’s latitude and longitude are marked on 
this missile’s brain, an appointment has been made. 

To keep its rendezvous, the Chance Vought Regulus II 
performs miracles of navigation; it will launch stealthily 
from submarines — nuclear and conventional — from 
surface craft and mobile shore launchers. It will com- 
pensate automatically for wind and weather and for 
the earth’s rotation. It will detour enemy strongpoints, 
outfox known counterxveapons. Closing in on its quarry, 
it can plummet from over 60,000 feet to smokestack 
height to escape radar detection. 

In minutes, Rcgiifus // can pierce over 1,000 miles of 
hostde sky to score a nuclear bull’s-eye. 





The Year Advertising Helped Kill a Business Recession 


I N 1954 we had a business recession in the United 
States. Sales fell about 4% during the year. If man- 
agement had followed the historic pattern of busi- 
ness ups and downs, advertising volume would have 
fallen much furthet. 

But in 19S4 the volume of advertising did not fall. It in- 
creased over 5%, and expenditures in all major advertising 
media rose. Every effort was made to stimulate sales when sales 
were needed to sustain prosperity. 

This was something entirely new under the sun. It had 
a powerful influence in making the recession of 1953-54 
one of the mildest on record. It helped greatly to speed 
business on to the record-breaking levels it attained in 
the years 1955-57. 

There are several reasons why America's business man- 
agement attacked this decline in sales with mote adver- 
tising. One of them grew out of the greatly strengthened 
position of the American consuming marker. Consumers’ 
income after taxes has been rising an average of over $10 
billion a year since 1946, and this rising income is more 
widely distributed than ever before. Furthermore, con- 
sumers had piled up reserves of about $200 billion in cash 
or its equivalent. These reserves offered a new and power- 
ful inducement to increased selling and advertising effort 
even in the face of a possible decline in consumer income. 
(At the end of 1957, consumer reserves were $225 billion.) 

Taking the Longer View 

However, the principal reason why a sales decline was attacked 


This editorial message was first published by 
McGraw-Hill two years ago. It describes ad- 
vertising’s dramatic contribution to the Ameri- 
can economy during 1954. The theme of the 
editorial— that advertising can help promote 
economic stability by stimulating sales at a 
crucial time— is even more pertinent today. 

As our economy grows, it is constantly 
changing. The conditions business faces today 
are not the same in every respect as those it 
faced in 1954. But business again has the op- 
portunity, through advertising and other sell- 
ing efforts, to help sustain a high level of eco- 
nomic activity. At the same time, it will be 
building markeu for the period of renewed 
expansion chat is sure to follow. 

This editorial is reprinted exactly as it ap- 
peared in 1956 except for minor editorial 
changes to bring it up to date. Permission is 
freely extended to newspapers, groups or in- 
dividuals to quote or reprint all or parts of 
the text. 

PRESIDENT 

McGraw-Hill Publishing Company, Inc. 


with increased advertising is management's new-found convic- 
tion that good advertising is essentially an investment in the 
development of a market. Successful development requires 
sustained investment. The inclination of business man- 
agement to take this longer view is, of course, motivated 


McGraw-Hill 


PUBLISHING COMPANY, 


by the faa that the American market, with over 3 million 
consumers being added annually, is growing at a pro- 
digious rate, 

Ten years ago only a handful of companies had plans 
for investment in new producing facilities extending 
beyond the current year. Today almost all leading com- 
panies have investment programs tunning some years 
ahead. And keeping pace with these long-range invest- 
ment plans has been the development of sales and adver- 
tising programs to reach tomorrow's greatly expanded 
markets. 

Advertising's ¥<ey Role 

This crucial role of advertising in providing driving power 
for our economy is gaining greater recognition every day. 
In his book, “People of Plenty,” Professor David M. 
Potter of 'Yale University remarked: “Advertising is not 
badly needed in an economy of scarcity, because total 
demand is usually equal to or in excess of total supply, 
and every ptoducet can normally sell as much as he pro- 
duces. It is when potential supply outstrips demand- 
chat is. when abundance prevails— chat advertising begins 
CO fulfill a really essential economic function.” 

Today abundance so completely prevails in the United 
States that it has been conservatively estimated that as 
much as a third of everything offered for sale falls in the 
realm of “optional consumption.” That is, consumers 
can “take it or leave it” without any immediate personal 
inconvenience. But if they decide to “leave it," a terrific 


economic depression will not be far behind. In such 
circumstances, advertising- in which, in all of its forms, 
we are now investing over $10 billion annually— clearly 
is of crucial importance to our continued prosperity. 

In performing its key role in past years, American ad- 
vertising never realized i« full potential. It successfully 
promoted sales. But it never was called upon to promote 
an overall economic stability as a direct outgrowth of 
increased sales. 

By successfully promoting both sales and economic sta- 
bility, as it did in 1954, advertising surely has added new 
strength to the American economy. It has also added a 
great new and constructive dimension to advertising itself. 



I N C O R PO R AT ED • 330 West 42nd St., New York 36, N. Y. 


Q U 


NESS 


information 


92 


93 


A PRACTICAL SOLUTION TO BLAST CONTROL PROBLEMS 


THE IVHNCO 
AIR CURTAIN 
BLAST TENCE' 


Approved by USAT 
for heavy jet 
bpipber aircraft 



New off-the-shelf Blast Fence gives full blast control of half the cost 


FABRICATION OR BRAZING PROBLEM ? 

STAINLESS STEEL OR SUPER ALLOY? 



Complete precision fobricolions of 
jel, ram jet and missile engine com- 
ponents with emphasis on high tem- 
perature brazing of super alloys. Furnace 
equipment handles work up to 48" diameter, 
U.S. Air Force certification for both brazing and heat treat. 
Complete test and inspection facilities. 


SKILLS TO TO 



OEVEIOPMENT COMPANY 


gifjttrirrg, derilofimeHt aid produeuon fa- 
phone lot inlormalioH. 


WHO'S WHERE 


(Coiifimicd from page 25) 

Changeid 

Dr. John Mjsoii, diicT-prcliiiiiiiat)' de- 
sign, Till: Garrett Corp.'s .MRc.warch'Maii- 
alactnrmg Division, Lcn .\ngclcs, Calif, 

David C. Pinkerton, nianagcr-adi'jnu 
tngincciing. Coniimraication Products De- 
partment, General Electric Co., Syracuse. 

Dr. Moiitgamcry H. Johnson, director 
of advanced research, and Dr. Joseph A'. 
Chaiyk. director of missile tcchnologv. .\cro- 
niitronic Systems, Inc., sulisidiais of Ford 
Motor Co.. Los -\ngelcs. Calif. 

Bfig. Gen, Isdwin M. Dav iUSVI*', rcl.i, 
a mcmlxr of the president's staff. Fairchild 
Camera and Instrument Corp.. Syosset. 

Dr. Henry S. Katzcnstcin, director-re- 
search department. Military Enginccrin| 
Division. Olympic Radio * T'elciision. di- 
vision of The Siegler Corp,, Long Island 
City. N. .Also: .Abe Cohen, head- 
inilitan product devciopincnl, and Ruhr 
Blunikin, head-military product design. 

A. L. Enin, assistant to the director of 
customer relations for planning, Fairchild 
Engine Divi.sjoir, Fairchild Engine and .Air- 
plane Corp.. Deer Park. N. A'. .Also: Nor- 
man E. Briggs, maiiagcr-airfiamc customit 
relations. 

Di. Frank B. Brown, technical dircetcr- 
reliahility and cialuation, Crosicy Division. 
Avco Mannfaeturing Corp.. Cincinnati. 

Sydney H. Carter, director of sales ad- 
vertising and promotional material, Tcmen 
.Aircraft Corp., Dalla.s, Tc.v. Brig. Gen. 
Luther Stevens Smith (US.AF, ret.) snevccds 
Mr. Carter as director of public relations. 

John K. Dalglcish, manager. Tiirho- 
Rcckcf Diiision. A'ect Industries. East Dc- 

Lawrence L. Jacobs, plant manager, Fl- 
hcccn Dhision, .\croqnip Corp., lacksmi. 

Peter Biikoff, quality manaecr-airftaim 
products. Bendis Division. Benenx .Aviation 
Corp., South Bend, Iiid. 

iSale E. Oyster, avsistant to the chief of 
the Engineering Dii'isioii, 'ITie Rand Corp.. 
Santa Monica, Calif. 

T. Ross Welch, general manager, TC 
components ITiiisioii of Brubaker Elce 
trimies Co., suhsidiarv of Teleeonipntiug 
Corn., Los .Angeles. Calif. 

A'iiicent Kaye, director of research and 
dc'clopnieiit. Control Engineering Co., 
Detroit. Mich. 

John S. Glen, superintendent of coin, 
niunicatioiis-elcctronics. Bonanza .Air Lines, 

Marcy W, Osborne. Jr., nianager-ptopcl- 
lanl iiiatcriaK. B. E. Goodrich Chemical 
Co.. Cle'xTaiid, Ohio. 

Maj. Gen. Dudici IX Hale (US.AF. ret ). 
inanagcr-AA'asliingtoii, D. C., office. The 
Martin Co., Baltimore, Md. 

Tom McCracken, coordinator for T-3S 
prodiiclion, Northrop Disision, Northrop 
-Aircraft, Inc.. Ilawtlicrne, Calif. 

AAilliam E. Cobey, directot-helicoptcr 
ciigmexriiij. Rcpiihlie .Aviation Coip., Fatm- 

B, J, Anthony, in cliarge of the iieivlv 
established Dayton. Ohio, oRiex, Chance 
A'ought .Aircraft. Inc., Dallas. Tex. 
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BUSINESS FLYING 


Pilot Safety Stressed in Workmaster 


London— Prorliiction go-ahead has 
Isecn ordered bv Austcr Aircraft. Ltd., 
of a new agricviltural aircraft known as 
liic W'orkniastcr. It was designed to 
the specification of Crop Cirlturc. a 
Britisli aerial spraying and top-dressing 
company. 

Crop Ctrlturc has ordered nine AVotk- 
inasters and a further order for fiic has 
Ixtcn placed by the French aerial spray- 
ing company. Atdic. 

First of tfie 14 aircraft on order made 
its initial flight Feb. 22, and now is 
completing flight trials. Major change 
in the aircraft is insEallation of a ISO-hp. 
Lycoming engine in place of the pre- 
vious 135-hp. British Cirrus engine. 
The inanufacturcr sais the American 
engine not only enables the heavy load 
to be carried with ease but Icai’cs power 
to spare for incrcirsed safety margins. 

Tlie Workmaster can carry up to 120 
U-S- gal. of chemical and will spray at 
speeds of up to 90-inph. Tlic cltciiiical 
tank is located beside tlic pilot, with 
room also Tor a second se.it for a pas- 
senger behind the pilot. 


Safety Features 

Crop Culture and Austcr put a strung 
emphasis on pilot safety in design of 
the aircraft. These are some of the 
features: 

• Chemical tank is positioned beside 
the pilot, ratlrcr than behind, minimiz- 
ing the risk of injury in an accident. 

• Specially sliapcd tank provides good 
lisibility when flying close to the 
ground. 

• Jettison valve is fitted to the bottom 



uf the tank whieli will enable tire load 
to be dumped in fiic seconds- The de- 
signer says this can quickly increase 
the rate of climb from 650 fpm. fully- 
loaded to 1,000 fpm. 

• Pilot’s scat has been strengthened and 
equipped with a 25G shoulder harness 
made from chemical-resistant material. 

• Thicker, bird-resistant windshield. 

• Oversize, low-pressure fires for taxi- 
ing over rough and muddy ground- 

• HydrauHcally-opcratcd disk brakes. 

• Undercarriage shifted further forward 
to allow sharper braking. 

• Addition of pneumatic tailwheel and 
iiiore robust tail spring assembly . 

Tail surfaces of the Austcr have been 
redesigned to improve stability at maxi- 
munt weights where the center of grai- 


ity tends to be aft. Installation of 
trainer-type ailerons, more sensitive 
than the older type, makes the aircraft 
more maneuverable and easier to han- 
dle, according to flic mamifacturer. 
Controls also are said to he better bar- 
monized. 

l’‘or increased pilot efficiency, a more 
comfortable scat has been installed and 
an effort made to reduce the noise level. 

There are engine air filters for botli 
cold and hot air conditions and an 
emergency air intake which opens if flic 
otlier is clogged. Anti-locust guards are 
proi’ided for tlic intakes and cabin 
ventilators. 

Capacity of the Workmaster places 
it between the lighter Alpha and 
licavict. more expensive Agricola in the 



Czechs Test Light Twin 

Flight test program is underway on new Morava L-200 five-place l^ht twin which is reported to have top speed of approximately 185 
Diph., cruise speed of 170 nipii. and range of 1,000 mi. It has rctiachible tricycle landing gear, carries fuel in wingtip tanks. Designed for 
business use and air taxi service, L200 was shown to public during recent engineering exhibition in Brno, Czechoslovakia. 
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TINY TOWN OR MIGHTY METROPOLIS Esso U there . . . 
at eOO airports from iVatne to Texas! Leave it to those Esso Aviation 
Dealers ... to give your plane the knowing kind of service it needs to keep 
you right on schedule. With an Esso Aviation Credit Card (they’re easy 
to apply for), you can charge almost anything— including gasoline, oil and 
lubrication (you can’t beat those Esso Aviation products) and even tire 
and battery service, landing fees, overnight in-transit storage and minor 
emergency repairs. How's that for a good deal? 




.-Vustcr stable of agricultural aircraft. 
Cost will very between 511,200 and 
514,000 depending upon the equipment 
ordered. Austcr says delir eries now can 
be made in 12-14 weeks. 

Short Takeoff 

Proving flights have shown that the 
aircraft can take off fully loaded after 
a ISO-rard tun, the manufacturer says. 
Tltis is followed by a steep climb out. 
Turn-around time during spraying op- 
erations is estimated at three minutes. 

Thc Workmaster has a wingspan of 
56 ft., length 23 ft. 7 in. Its weiglit 
is 2.550 lb. and it can carry a piiyload 
of 950 lb. in addition to the pilot. 
Maximum level speed is 104 mpli. vvitlr 
an economic cruising speed at 65% 
power of 88 mpli. Fuel consumption 
at economic cruise is 71 gph. 

Fuel tanks, totaling 38.4 U.S. gal., 
Iiavc been shifted from the fuselage to 
the wings in the new model. A con- 
stant-speed propeller is standard cquip- 

Controls have been positioned so that 
throttle and prop pitch both can be 
liandled with one hand. 

Austcr says the Lycoming's power/ 
weight ratio was better than that of any 
other engine available. 

Fortunatelv, when Crop Culture 
mme along, the tight engine came along 
at the right time, a compaiiv spokes- 
man savs. "For some time in this coiin- 
trv, vve have been sadly lacking in en- 
gines of the riglit power/vveight ratio 
and cost. We also were fortunate in 
getting quick delivery from the United 
States." 

The 180-hp. engine with its constant- 
speed ptopefier ha.s been installed at 
the same weight as the previous 
1 35-Up. engine with fixed pitch. 

Rotary Atomizer 

The Micronair rotary atomizer, de- 
signed and developed in England by 
Britten-Norman. Ltd., an associate com- 
panv of Crop Culture, will be standard 
equipment on the Workmaster. Each 
aircraft is fitted with two of these 
atomizers, one on each wing tip. Spray 
chemical is fed from the chemical tank 
in the fuselage to the atomizers. 

The firm savs that in insecticidal 
work it is possible to cover an acre with 
only 1-gal. of spray using the atom- 
izers and that it seldom is necessary to 
go above 2 gal. an acre in any other 
type of work. 

Austcr says there is as yet no top- 
dressing version of the Workmaster but 
that such an aircraft will follow. It also 
is considering the possibility of modify- 
ing the Workmaster for passenger and 
load-carrying. The top hatch, designed 
for removal of the chemical tank tor 
cleaning or overliaul. would admit pack- 
ages up to 33 in. by 284 in. 

Crop Culture placed its order for the 


\Vorkmasters at the end of last De- 
cember, and the first aircraft flew only 
S3 dav’s later, llic aerial spraying and 
top-dressing company began operations 
in 1955 using converted dc llavilland 
Tiger Moth biplanes. It now lias a fleet 
of over 30 aircraft in use or on order. It 
operates not only in the United King- 
dom but also in the Sudan, North 
Africa, Mauritania, British and French 
West Africa. 

In the six months ending December, 
1957, the company sprayed over a 
quarter of a million acres in the Cam- 
etoons. It maintains a permanent base 
ill tlic center of this African banana- 
growing atea- 


USSR Light Twill 
Attains 143 Mph. 

Antonov-designed An-14 Pchelka (Lit- 
tle Bee) higli-wiiig short-haul aircraft 
lias top speed of 143 nipli. and range of 
530 mi. carrying six passengers and 330 
lb. of baggage or cargo, official Russian 

Two Pchclkas arc undergoing flight 
test and an agricultural version is being 
liuilt. Especiallv designed to operate 
from unprepared fields, plane is powered 
by two Ivchenko AI-14R radial engines. 
Instnimciit panel is stated to include 
radio direction finder, radio altimeter 
and other weather equipment. 



HE’S FLYING THE 

An adverse accumulation of toler- 
ances can ruin an engine. Every part 
can be within the manufacturer’s 
wear limits. Yet, when the engine 
has been assembled, the oil flows are 
not acceptable. 

The condition is always caught at 
Final Test. But that is the expen- 
sive place to find it. The trouble 
could be in the nose, the rear, or 
the power section. 

This Airwork designed rig checks 


NOSE SECTION 

each section before Final Assembly, 
using oil at pressures and tempera- 
tures equal to operating conditions. 

By flowing each section to Air- 
work’s own limits, we know per- 
formance will be satisfactory on 
Final Test. And, since every passage 
has been packed with oil in the 
shop, we know the engine gets imme- 
diate lubrication at all vital points. 

. Send your next engine to Airwork 
. . . where careful craftsmanship pro- 
duces better engines. 



BRANCHES IN, 
WASHINGTON 

NEWARX • MIAMI • ATLANTA 
CLEVELANO 
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CAPABILITIES . . . Manpower, Tools and Experience 



Rugged and Right. ..Wm Travel Anywhere 


BIG aircraft performance with small aircraft land- 
ing field capabilities — these factors make the 
Beechcraft L-23D the finest in Army Asiation! 
This new Beechcraft is safe too. With the pro- 
pellers, engines, and low-wing structure "running 
interference" for the occupants in case of a forced 
landing, there is only per cent of the weight 
of the airiilane above and behind them! 
Thirty-four inches of ground clearance make the 
L-23D one of the best operating planes in and out 
of small fields. Also, there’s the availability fac- 
tor. The L-23D has the lowest "down tiine” of any 
airplane in its field. In other words, it's designed 
and built to be useful I 


The L-23D is just one of four different types of 
airplanes now being produced at Beechcraft. 
Other project.s include adsaneed research and 
dev elopment into the fields of missiles and target 
aircraft; engineering test programs on aircraft 
cmei gency escape sj’stcms; and classified project.s 
in the advanced fields of aerodynamics, cryogenics, 
thermodynamics, and airci aft range extension. 

To put Bccchcraft's capabilities to work to solve 
your research, development, or production prob- 
lems, telephone or write the Contract Adminis- 
tration Division today. 



PRIVATE LINES 


Flight Safety, Inc., LaGuardi.i Marine 
Terminal, installed Sperry integrated 
instnnnent system in its flight trans- 
lator used by corporate pilots for clicck- 
ing instrument flying proficieney. Unit 
already has a Collin.v integrated flight 
system and standard instrumentation. 

Annual Miami-Mavana Air Cruise 
May 10-14. for private pilots is designed 
around an all-cxpcnsc package tout cost- 
ing some S40 plus liotcl rooms, vvliieli 
ate offered at special low rates. Program 
encompasses sightseeing trips in interior 
and citv. Takeoff is from Tamianii .Air- 
|vort, Fla., planes will land at new 
Baracoa Aiiyiort, Havana, which will be 
dedic.ited during the tour. l'‘ot details, 
write: James G- Pace, cruise director, 
310 S.1'1. 2d Avc.. Miami, 

USAF’s first class of primary students 
to fly jet trainers graduated at Bain- 
bridge .Ait Base, Ga„ Match 14. Class, 
planned to prove tlic Cessna T-37A's 
proficiency in the training missioiv, liad 
only 30 hr. previous flying time in 
piston-engine Bcccli T-34As before they 
went into T-57.As E.icli student re- 
ceived 150 hr- total flying time in this 
esperiincnfal phase; courifc proved that 
job can be done nifli 100 hr. flying 
time. Student academic and flying 
grades were also higher than nomia! 
indicating higher motivation than ap- 



Export* Via Air 

Piper FA-lfl-A Super Cub agricultural air- 
plane. one of a trio destined for Wales and 
Gennanv. is ofl-loaded from a Seaboard & 
Western Airlines' Super Constellation at 
Shannon .Airport. Planes were assembled 
and florvn away two days later. Seaboard & 

lift of some five planes monthly to Europe 
In past year in addition to a total of a haif- 
dnzen helicopters. 



add 
subtract 
or multiply 
two signals 


. . wilh CEC’s computing galvanometer 


Now all three basic computations can be performed 
by one galvanometer . , . two signals can be added, 
subtracted, or multiplied and the resultant recorded as 
an oscillographic trace. Ideal for low-level power 
measurements in electronic equipment, the 7-370 computes 
instantaneous watts (P — El cos 0). Its phase sensitivity 
enables the user to determine power factor, and it can also 
be used to record sum and difference frequencies. Basic 
construction consists of a center body housing the moving 
coil and mirror, with two outside bodies housing stationary 
field coils and a static reference mirror for marking zero. 

The 7-370 is compatible with any standard CEC Recording 
Oscillograph. For further information call your nearest CEC 
sales and service office, or write for Bulletin CEC 1603-XI . 


Transducer Division 


Consolidated 
Electrodynamics 0 

m North Sierra Madre ViUa. Pasadena, Cali/an, la 
RECOGNIZED LEADERS IN GALVANOMETERS • TELEMETRY 
PRESSURE AND VIBRATION INSTRUMENTATION 
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EMPLOYMENT OPPORTUNITIES 


I GRADUATE £E''S; GENERAL ELECTRIC DISCLOSES HIGH PRIORITY PROGRAM FOR ATLAS 
I GUIDAUCE SYSTEM. MANY POSITIONS OPEN IN ELECTRONIC MISSILE TECHNIQUES= 


ACCURACIES 
ON ORDER OF 1 PART 
IN 10 MILLION 

required for portion$ of G.E.'e 
ICBM ATLAS Guidance System 



D elivering an ICBM over a > 5000 mile tra- 
jectory into the target area demands a 
guidance system of unprecedented accuracy— 
and this is the calibre of the electronic system 
General Electric engineers are creating for 
ATLAS, 


But achieving desigr 
reliabilities in the labori 
These high standards mi 
actual operational environ 


Engineers who jc 
uct Section of G.l 

ing development of one of the n 
urgent programs — 

Manager of the Section Richard L. Shetler 
states: this job behind us, there taill 

remain no significant obstacle to the practical 
guidance andnavigaiionoj other space vehicles." 


PROGRAM ACCELERATION OPENS UP 
WIDE RANGE OF POSITIONS IN: 



at Syracuse and Utica, N. Y. 


Write in complete confidence to Mr. E. A. Smith, Room 4-B 

MISSILE GUIDANCE PRODUCT SECTION 


GENERAL 



Court Street, Syrao 


ELECTRIC 
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EMPLOYMENT OPPORTUNITIES 



Get into a key missile program at BENDIX 
— prime contractor for the Tales missile 


Engineering can lie a really satis- 
fying career — and within engineer- 
ing one branch stands out. Thai's 
Guided Missiles. If the missile field 

need engineers with exceptional 
ability who can handle responsibiliiy. 

At Bendix you svork with men 
who are outstanding in every phase 
of engineering. You use facilities 
second to none. You do work that’s 
challenging and important— work 
that offers exceptional opportunities 
to build )’our professional standing. 



You will enjoy Midwestern living 
at Bendix, too. Fine, four-season 
climate and excellent recreational 
facilities arc close at hand. In addi- 
tion. Bendix offers you a liljeral 
personal benefit program. 

If this interests you and you want 
additional information, mail the 
coupon below for tour copy of 
“Opportunities Abound at Bendix 
Missiles”. You can read it through 
in half an hour — and it may prove 
to be the best half hour you’ve ever 
spent in your life. 
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EMPLOYMENT OPPORTUNITIES 


TEST PILOTS 

for 

SIKORSKY 

HELICOPTERS 


OUAllFICAnONS 


SIKORSKY AIRCRAFT 

ONE OF THE DIVISIONS OF UNITED AIRCRAFT CORPORATION 

BRIDGEPORT end STRATFORD, CONNECTICUT 



Professional 

Services 


VISUAL TRAININC 

OF COMMERCIAL 
AIR LINE PILOTS 


DR. JOHN T. FLYHN 

OPTOMETfllST - ORTHOPTIST 


300 W. 23rd St., New York City 

By Appsintment Only WA. 9-S9I9 


What is your problem? 

Competent men for your staff? . . . employment? ... or 
are you looking for — or offering — a business opportunity 
of special interest to readers of this publication? You can 
get their attention — at small cost — through an advertise- 
ment in the Employment Section of AviATlO.N’ Week. 


Ta 

and you 




Ta (tantalum) is a r 
ment. Some engineers 
elements, too. 

They stand a creative notch 
above their colleagues. Not 
because of qualifications . . . 
because of qualities. 

Insatiable curiosity . . . iron- 
backed determination . . . 
tenacious thoroughness — 
these make rare element engi- 

Men with qualities like these 
are needed to fill positions now 

MECHANICAL DESIGN 

(1) EsUblUh and utilize design 
practices in mechanical engineer- 
ing analy.us; provide advance tech- 
niques for solving critical problems 
related to static and rotating parts. 
— B.S. or M.S. in mechanical engi- 


— Technical engineering degree: 
1-3 yrs. gas turbine experience. 

THERMODYNAMICS 


— M.E. 


mglne 


csting, d 


„,.riencer famdfar 

with engine cycle analysis calcula- 
tion, gas dynamics theory. Other 
gas turbine experience considered. 

(2) Provide aero-thermodynsmic 
designs for engine component; 

growth and product improvement 
— M.E. degree: 1-3 yrs. gas turbine 


Mr. WILLIAM MERRILL, 
Technicol Recruiting 
Small Aircraft Engine 
Depa rtment 

GENERAL^ ELECTRIC 
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EMPLOYMENT OPPORTUNITIES 



Bendix Systems Division 

ANN ARBOR, MICHIGAN 
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SEARCHLIGHT SECTION 


Executive Aircraft for Immediate Delivery 

s,. ,1.,. « Pompano Beach Airport 

-by Hillsboro Lighthouse, Florida 
Super E-18 Beecheraft Deluxe Super-92 DCS 





Visit our new Pompano Beach hangar 

No Landing Fee No Traffic ^ 



Remmert 

-Werner j»ii. 

$ 45 , 000.00 1 

^ “"'•■sSs"'- 

h 

IBi 







LETTERS 


On AI Boyd 

Re yoiir "Salute to Al Boyd" {AW March 
17, p. B), congratubtions. 

Dick joHNSOK 

Chief Engineering Test Pilot 

Convair 

Ednards, Calif. 

Boyd Gi% es Credit 

I would liKC to etprws my most sincere 
appreciation for the great tribute paid me, 
the United States Air Force, and the men 
u'ho contributed so much to the future of 
aviation through their efforts in experimen- 
tal flight test during the period 1945 
through 1957. 

1 only u'isli that 1 were deserxing of this 
wonderful praise. 

The credit, however, must go to all 
members of the eneinecrine and test team 
and especially the follmving: 

Gen. Benjamin W. Chidlaw, mv boss 
during the major portion of this period, who 
not only had confidence in us but inspired 
us as a great and visionary leader. 

Without his support and guidance the 
success attained could have never been 

Dick Homer, present Assistant Secretary 
of the Air Force (research and develop, 
ment), for his outstanding engineering ca- 
pability and direction of the engineering 
effort. 

Maj. Gen. George F. "Poo" Smith, who, 
as director of special projects, trad siiflicient 
confidence in our flight test capability to 
assign us the responsibility for the X-t 
ptogmm, 

Fred Ascani. my able assistant during this 
period, who. as a member of the test team, 
provided imagination, management support 
and direction in the shaping of the organi- 

fack Ridley, as the engineering partner 
of Chuck Yeager, wlio furnished the engi- 
neering guidance that made possible Ibc 
success of the X-1 research program. 

Si Sibilsky, of the Wright Ait Develop- 
ment Center, for his engineering leadership 
and contribution as one of the outstanding 
civilian engineers of the period. 

Paul Bickle. who contributed as did 
Sibilsky and who is now the technical direc- 
tor of the Ait Force F.light Test Center. 

Of the great pilots with whom I was as- 
sociated during this perittd, 1 shall name only 
a few: 

Chuck Yeager, Pete Everest. Dick 
Johnson, Kit Murray. Russ Schlech, Tom 
Collins. Pat Fleming, Guv Townsend. Bob 
Hooser, Wayne Eggert, Slade Nash. Gus 
Lundquist. Bob Cardenas. Ken ChilMrom, 
Bill Council. Joe Wolfe. Hugh Bowe. Glen 
Edwards and Ivan Kinchcloe. These men. 
with fhc aid and assistance of the outstand- 
ing engineers named above, certainly earned 
the respect and admiration of the aviation 

I am certain that I speak for all of us when 
I say that we are deeply grateful to yon lot 
the recognition expressed in jour editorial. 


of ils reailerj on the issues raised in the 

330 r. 42Srt. Yor* SoI'a! rT”rj 
ro Aeep tetters under ^ 500 words and 
not print anonymous letters, but names 
of writers wifi be wttbheld on request. 

which appeared in the Match 17 issue of 
AviATiorr Week. 

Vice President 

Westinghouse Electric Corp. 

Baltimore, Md. 

Color Prints 

As USAF rimrescnlatives here at the U. S. 
Army Air Defuse School, we have a con- 
tinuing and vital need for up-to-date, high 
quality' graphic aids on Air Force equipment. 
In the March 3 issue of Aviation Week 
(Voi. 68, No. 9). the color prints, particu- 
larlv those on the cover and p. 71, 89 and 
217. outclass any that we have been able 
to obtain from official military sources. 

I would greatly appreciate receiving the 
above color prints from which color 35mm 
slides can be reproduced, and which can be 
framed for wall display- Tlie use will be re- 
stricted to military. I will remit all costs. 

Incidentally, the March 3 issue of Avia- 
tion Week is the most complete and com- 
prehensive coverage of modem aviation 1 
have ever seen in a single publication. As 
always, your magazine is a txion to airpower. 
C, C. McFaeland 
Colonel, USAF 

Senior Air Force Representative 
U. S. Army Air Defense School 
Fort Bliss, Tex. 

Inured to Isolation 

The story "Work Helps Man Endure 
Space Isolation" (AW March 17, p. 37) 
states on p. 43, "A medical officer who lol- 
untcered for the test . . . could not remain 
in the (isolation) chamber for two full davs." 

Why don’t they try putting a liouscuife, 
whose children are of school age. into the 
chamber? She's used to isolation. 

Ebka E. NouTi! 

Danbury, Conn. 

Cognizance Taken 

Please excuse my delay in thanking you 
for the story contained In the Jan. 6 issue 
of Aviation Week (p. 76) which resulted 
from your survey on the Wescon tech- 
nical papers. It was certainly a good coverage 
and contained much information w-hich we 
have taken cognizance of in planning for the 
1958 Wescon program. 

In looking at the results of the survey, n-c 
rvere impressed by the fact that 50% of the 
replies indicated a rating of excellent or 
good for the technical papers. When one 
considers that the audience for such a pro- 
gram is generally quite critical, we feel that 
this result was really quite complimentary. 


Wescon has been striving over a long 
period ol time to improve the quality ot 
the papers delivered at the technical sessions. 
The verbal comments which we received 
after the last Wescon. bv those who had 
attended several previous Wescons, iiidi 
cated tliat the quality was quite improved 
os'cr ptciions years. For that reason, the 
headline of the article which read "Quality 
of Papers Sinks. Engineers Say" rather 
shocked us. 

1 was interested in your comments re- 
garding pre-prints. In previous years we have 
supplied tlicm for most of the papers de- 
livered during Wescon. We eliminated 
that policy in 1957 when the National IRE 
office agreed to publish a complete IRE- 
Wescon Convention Record. 'We are. for 
1958, reappraising the idea of supplving piC' 
prints based on the comments in your 

We certainly hope that in 1958 we can 
prove that the results of your survey have 
been carefully considered and given full con- 
sideration. iboN Larson 

Business Manager 

AVesfem Electronic Show and 

Convention 

Los, Angeles, Calif. 

Magnificent Job 

A few pertinent items should be bronght 
to Ihc attention of readers who may have 
been misled by the "El Paso Taxpayer" 
{AW Dec. 23. p. 102). He obviously is 
unaware of the real contributions of civil 
servants to the country's technical efforts. 

NOTS China Lake is staffed predomi- 
nantly by civil service personnel. NOTS 
developed the Sidewinder missile which is 
one of the most lethal air-to-air missiles in 
this country's arsenal. NOTS has made out- 
standing progress in design and development 
of rockets and fire control systems. 

NAC.A civil servants developed the area- 
rule concept for increasiog performance of 
high speed aircraft. A very large percentage 
of the U, S. original aerodvnamics research 
is conducted at and by NACA. Some of 
the best scientific talent in industry was 
drawn from NACA. Jupiter is a product of 
civil servants at ABMA Huntsville. 

The Naval .Mr Missile Test Center at 
Point Mugu has over 2,000 civil service 
personnel. These people have been highly 
responsible for evaluation of the missiles in 
our Navy today, including the only opera- 
tional submarine-launched missile. 

Many letters have appeared in your maga- 
zine in which engineers of industry base 
delineated tlie incompetence of their ac- 
tivity. Let 05 recognize that there arc good 
and not so good aspects of both indus- 
tiy and government employe philosophies. 
None is perfect. Many civil servants arc do- 
ing a magnificent job in research and de- 
velopment at the government laboratories 
and test facilities, and merit credit rather 
than discredit. I can only assume the "El 
Paso Taxpayer" is unaware of these facts. 

A CiVIt. SZBVANT 

U. S. Naval Air Missile Test Center 

Point Mugu, Calif. 


110 


AVIATION WEEK, April 7, 1953 



1(000 pilots helped Sperry design this 


INTEGRALLY LIGHTED J. J.S. 

(INTECIUCD INSTRUHCNI STSTCHI 


Sperry’s famous I.I.S. now features inte- 
gral lighting for "perfect readability" 
under all flight conditions — daylight, 
twilight, night and instrument. 

The new integrally lighted instru- 
ments are already slated for use aboard 
such advanced aircraft as the Boeing 
707, Douglas DC-8, Convair 880. Fair- 
child Friendship and Lockheed Electru. 
They incorporate recommendations 
from more than 1. 000 airline, military 
and executive pilots who "flew" the 
instruments during development. 

The Sperry Integrated Instrument 
System is an important contribution to 
aircraft instrumentation. It provides a 
Zero Reader* Flight Director which has 


been effectively combined with the 
Cyro-Horlzon, pictorial presentation of 
radio beam position, and numerous other 
desirable features aimed at operational 
simplification, greater flight safety, space 
saving and reduction of maintenance. 

Reading white in daytime, the instru- 
ments glow a rich "aviation red" at night. 
'This color aids night vision, reducing 
the adjustment a pilot's eyes make as his 
gaze shifts between instruments and out- 
side objects. Color remains stable be- 
cause permanent filters are used instead 
of stained lamps. And illumination is 
uniform at all brightness settings. Shock- 
resistant lamps— as many as lO to a 
single instrument— operate below their 


rated voltage to assure long service life 
and reliable illumination. 

Write our Aeronautical Equipment 
Division for more information on this 
newest Sperry contribution to safer, 
more efficient flight. ‘T.M. 


aenoNAUTicAi. iquipment division 



DIVISION Of SfEfNY RAND CORPORATION 




Some of this hardware can be seen in the close-up 
of Far Side’s nose-mounted payload. In the photo 
showing the payload before the nose cone was 
placed over it, three of the four Elastic Stop nuts 
used to secure the third stage rockets to a retaining 
ring are clearly visible. They are standard ESNA 
hex nuts —with the familiar red nylon insert. These 
are the self-locking fasteners that have proved 
their ability to hold tight under the severest 
requirements of aircraft operation, through almost 
three decades of progress in aircraft design and 
construction. And now they have proved their 
ability to meet the requirements and unusual 


. make first 


trip to the 


exosphere 


What were the requirements for an exploratory 
trip into the exosphere? The success of project 
Far Side established these two among others: 


1. A launching platform located as far as possible 
above the effects of atmospheric drag 

2. The use of hardware of proved ability 


An artist's version of the launching of the Far Side rocket. The four-stage vehicle 
was carried to an altitude of 100,000 feet by a polyethylene balloon made by 
General Mills. Fired straight up through the balloon. For Side rocketed to the 
greatest distance from the earth ever reached by a man-made device. The prime 
contractor for the Far Side project was Aeronutronic Systems, Inc., a subsidiary of 
the Ford Motor Company, for the Air Force Office of Scientific Research (ARDC). 


The complete line offered by ESNA includes 
self-locking nut designs for every missile, aircraft 
and power plant application. They cover a range of 
operating temperature requirements from — 80°F. 
to over 1300°F. For specific information, send 
the details of your application to ESNA. 

Write to Dept. S17-425, The Elastic Stop 
Nut Corp. of America, 2330 Vauxhall 
Road, Union, New Jersey 

ELASTIC STOP NUT 
CORPORATION OF AMERICA 


